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PEEFACE. 


— •♦ — 

When  asked  by  the  Piiblishei-s  to  write  a  small 
book  on  Surgery  for  their  Student's  Guide  Series  I 
readily  undertook  the  task,  since  as  a  teacher  of 
Surgery  I  had  for  some  time  felt  that  a  work  of  the 
kind  would  be  useful  to  the  student  when  first 
entering  on  the  study  of  that  subject.  The  text- 
books in  general  use  have,  with  the  advance  of  Surgery 
in  recent  years,  grown  to  sucli  a  lengtli  that  many 
months  are  required  even  to  read  them  through,  and 
it  is  quite  impossible  for  the  student  to  master  them 
during  the  comparatively  limited  period  allotted  to 
dressing  in  the  wards  and  out-patient  room.  The 
present  work  is  designed  to  aid  liim  in  gaining  a 
general  insight  into  the  tlieory  and  practice  of  Surgery 
while  he  is  yet  engaged  in  practical  work  in  the  wards ; 
at  a  time,  tl>at  is,  when  such  a  knowledge  should  be 
of  especial  value  to  him. 

Witli  this  aim  in  view  it  was  necessary  to  jircscnt 
the  subject  in  as  brief  and  concise  a  manner  as  pos- 
sible ;  but  whilst  so  doing  I  have  endeavoured  not  to 
lose  sight  of  tlie  principles  tliat  underlie  the  science, 
and  to  give  the  indications  tliat  sliould  guide  us  in 
the  practice  of  the  art  rather  than  any  detailed 
account  of  treatment. 

Special  prominence  has  been  given  to  tliose  subjects 


iy  PREFACE. 

^vitll  which  ■eyery  student  ought  to  he  iic(iu:iiiited  ; 
whilst  the  rarer  injuries  and  diseases  have  received 
but  a  brief  mention,  or  have  been  altogetlier  omitted. 
The  details  uf  riiJ<:<rative  Surgery,  and  Minor  Surgery 
and  bandaging,  and  such  other  things  as  the  student 
is  taught  practically  to  do  for  himself  in  the  wards, 
have  been  only  shortly  discussed  ;  and  no  account  has 
been  given  of  the  specialties  of  the  Eye  and  Ear. 

it  will  be  seen,  therefore,  that  the  book  is  in  no 
way  intended  to  take  the  place  of  any  of  the  excellent 
Manuals  of  Surgery  in  present  use,  but  rather  to 
supplement  them,  and  prepare  the  student  the  better 
to  profit  by  their  perusal  at  a  subsequent  stage  iu  his 
studies.  It  is  also  hoped  that  it  may  serve  to  refresh 
his  memory  before  presenting  himself  for  examination 
in  Surgerj-. 

My  best  thanks  are  due  to  Mr.  Sjiencer.  late  House- 
"  Surgeon  to  St.  Bartholomew's  Hospital,  for  his  kiud- 
nes^  in  reading  through  the  proof  sheets,  and  to  Mr. 
Godart,  Artist  to  St.  l^artholomew's  Hospital,  for  his 
care  in  preparing  and  making  drawings.  1  am  also 
indebted  to  Messrs.  Arnold  and  Son  for  the  use  of 
several  woodcuts. 

The  space  at  my  command  did  not  permit  of  refer- 
ence in  the  text  to  the  authors  consulte<l  :  but  1  here 
'  express  mv  indc^bteduess  f,>r  the  aid  1  have  receive.l 
from  the  works  of  .Xgnew,  i^illroth,  T.ryant.  Enchsen. 
Hnbues,  and  i'irrie,  an.l  from  the  various  articles  m 
Holmes'  "System  of  Surgery,"  Heaths  "Dictionary  ot 
Surgery,"  and  ^Preves'  "  I^lamial  of  Surgery." 

•27,  WkymiUTII  SiiiKivi',  ^\., 
.Juhj,  18S7. 
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SECTION  I. 
General  Pathology  of  Surgical  Diseases. 

infl^uimation. 

IxFLAMMATiON  is  defined  by  Dr.  Burdon  Sanderson  as 
"  the  succession  of  changes  wliich.  occui'sin  a  living  tissue 
when  it  is  injui-ed,  provided  that  the  injury  is  not  of  such 
a  degree  as  at  once  to  destroy  its  struc'tm'C  and  vitality." 
Inflammation  as  thus  defined  may  occur  in  any  tissue  of 
the  body,  and  you  will  do  well  to  impress  upon  youi- 
mind  at  the  outset,  that  in  whatever  tissue  or  organ  it 
occurs,  whether  superficial  or  deep,  transparent  or  opaque, 
vascular  or  non-vascular,  soft  or  hard,  the  pathological 
process  is  essentially  the  same. 

GeXF.IIAL  OuTLIXE  OF  THE  PROCESS.— Lot  us  first 
study  the  process  as  it  maybe  observed  by  the  naked  eye, 
say,  in  a  portion  of  inflamed  skin.  The  part  is  uniformly 
red,  hotter  tlian  the  sm-rounding  skin,  swollen  and  i)iiin'- 
ful.  The  redness  momentarily  disappears  on  pressure, 
and  gradually  fades  away  into  the  natural  colour  of 
the  part  around,  but  later  it  becomes  mottled  and  in 
places  oE  a  doepc!r  hue.  There  is  usually  some  Lvdema 
about  the  nifiamed  spot,  and  the  neigliljou'ring  lympliatic 
glands  may  be  slightly  tender  and  enlarged,  'if'  an  inci- 
sion were  noM'  made  into  the  inilanuid  tissu(!s,  they  wouhl 
be  found  fuller  of  blood  than  natural,  of  a  bright  red 
colour,  and  infiltrated  with  serum ;  whilst  if  the  lymphatics 


2         GENERAi  PATHOLOGY  OF  STJUGICAi  DISEASES. 

leading  from  the  part  were  opened,  as  has  been  done  in 
animals,  they  would  be  seen  to  be  transmittmg  more 
lymph  than  under  normal  conditions.    These  changes 
ciepend,  as  will  be  shewn  presently,  upon  an  mcrease  of 
blood  in  the  part,  the  dilatation  of  the  blood-vessels  and 
the  escape  of  the  corpuscular  and  fluid  elements  of  the 
blood  through  the  walls  of  the  vessels  into  the  tissues. 
The  series  of  changes  producing  the  phenomena  above 
described  mav  now  terminate,  leaving  the  tissues  appa- 
rently normal  {resolntwn) ;  or  they  may  lead  to  other 
changes  producing  irreparable  damage  to,  or  total  de- 
struction'of  the  part.    Thus,  the  pi:ocess  may  become 
chronic  and  the  tissues  thickened  and  indurated  (  ^.&»-okZ 
thickening),  or  the  tissues  in  the  centre  of  the  mflained 
spot  may  soften  and  break  down,  lormrng  a  creamy  fluid 
called  ^Asistqopuration  and  abscess);  or  the  more  super- 
ficial tissues  may  undergo  molecular  destruction  leaving 
a  raw  sm'face  {ulceration) ;  whilst  agam  the  whole  of  the 
tissues  in  the  inflamed  area  may  lose  theii;  vrtabty  and 
ie  "en  masse"  {gangrene).     When  the  mflammatory 
process  is  at  all  severe,  constitutional  syinptoms  will  also 
be  present.    Thus,  the  temperature  will  be  more  or  le.. 
raised,  the  pulse  increased  in  rapidity,  the  tongue  furred, 
the  appetite  lost,  and  the  secretions  arrested-a  condi- 
tion known  as  inflan^vuUory  fever     Under  some  cu'cu^^- 
stances  the  constitutional  symptoms  may  be  of  a  moie 
eiious  character,  and  -condary  mflanunatrons  ma^^^^ 
set  up  in  internal  ora-ans,  or  m  other  parts  ot  the  body  . 
the  patient  is  then  said  to  be  suffering  ivom  sepUc  or  rom 
Tfective  poisomng,  conditions  which,  as  will  be  pointed  out 
Eaftei  arc  probably  due  to  poisonous  l--!;-^^-  J^;^ 
the  general  Idood- stream  at  the  primary  .eat  of  mtlam 

''%7'rniimfe  chanc/rs  which  occur  in  the  above-described 
phei  on  c  a  have  of  late  vears  been  very  accuratelv  stiulied 
s  'h  transparent  parts  as  the  mesentery  of  the  Irog 
rabbit  and  dog  ;  an.l  in  sections  of  such  structures  as  the 
cS^  and  li?.    Th;;  i;>n.;wi^^i-^^^^ 

ihom  llowswilh  greater  rapidity,  whilst  smaiRi  ^  t^. xi* 

SS.™;revifslyinvisild...euo^^^^^ 

hlnnd      Hence  the  redness  ot  the  pait.    iNOW.  aiiti 

K  °t  01  shorter  period,  according  to  the  kind  of  irritant 

ISto^tSjtireildhnnmation.theblood-ciirrentslackens, 
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and  leucocj'tes  are  seen  to  drop  out  here  and  tliere  from 
the  central  stream,  which  as  you  know  from  your  j-ihysio- 
logical  studies,  appears  yellowish  in  colour  from  the  red 
corpuscles  being  contained  in  it.  These  truant  leucocytes 
first  roll  lazily  along  in  the  pale  or  circumferential  current, 
and  are  joined  by  more  and  more  as  the  blood-stream 
further  slackens  in  speed.  Now  they  adhere  to  the 
walls  of  the  veins,  and  to  a  less  extent  to  the  walls  of  the 
capillaries,  so  that  the  vessels  appear  as  if  lined  with 
them.  Soon  they  begin  to  pass  through  the  vessel- walls 
into  the  tissues  around,  a  process  which  need  not  here  be 
described,  as  it  is  one  with  which  }'ou  are  no  doubt  already 
famihar.  By  and  by  the  coloured  corpuscles,  in  groups 
of  two  to  a  dozen,  also  leave  the  central  stream  and  pass 
through  the  walls  of  the  vessels  into  the  tissues,  j^roducing 
those  patches  of  darker  redness  and  the  mottling  of  the  sur- 
face alluded  to  above.  The  central  stream  next  begins  to 
oscillate,  flowing  onwards  during  the  systole,  and  slightly 
receding  dming  the  diastole  of  the  heart ;  whiLst  the 
colom-ed  corpuscles  show  a  tendency  to  adhere  to  one 
another.  Finally  the  stream  stops,  and  stasis  is  said  to 
have  occiu-red  (Fig.  1). 

In  the  meantime  the  liquid  contents  of  the  vessels  have 
also  been  passing  through  the  vessel-walls  into  the  tissues, 
and  this,  together  with  the  escaped  leucocytes,  accounts 
for  the  swelling  and  for  the  serous  exudation  which  can 
be  squeezed  out  when  the  parts  arc  cut  into.  The  serum, 
further,  soaks  into  the  neighbouring  healthy  tissues,  thus 
explaining  the  surrounding  oedema,  and  is  thence,  along 
with  some  of  the  leucocytes,  taken  up  hy  the  lymphatics, 
and  so  passes  back  into  the  circulation,  and  as  we  shall 
presently  see,  may  jinrtly  account  for  the  attendant  in- 
flammatory fever.  If  now  the  cause  of  the  iullaiumation 
ceases  to  act,  and  the  vitality  of  the  tissues  has  not  boon 
too  much  lowered  to  permit  of  their  recovery,  the  cor- 
puscles in  the  middle  of  the  stream  in  those  vessels  where 
stasis  has  occurred  again  begin  to  oscillate  and  tlieu  to 
move  on ;  the  leucocytes  no  longer  droj)  out  of  tlio  current, 
and  those  that  have  alrciady  oscajuid  into  tlio  tissues  either 
break  down  or  ])ass  along  with  the  csi'ajx'd  Huids  into  the 
lymphatics,  leaving  the  jiart  apparently  uninjured. 

If  the  above  favourable  tormination  does  not  take  place 
and  stasis  is  not  soon  relieved,  coagulation  of  the  seruna 
rapidly  ensues,  and  the  vessels  b(H'omo  thrombosed.  At 
the  same  time,  moreover,  coagulation  of  the  liipiid  cxuda- 

B  2 
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tion  in  the  tissues  also  occurs,  in  consequence  it  is  said 
of  the  fibrin  ferment  contained  in  tho  leucocytes  causing 
the  fibrinogen  in  the  liquid  to  unite  -with  the  fibrino- 
l^lastin  in  the  leueoc;s"tes.  The  clot  thus  foimed  con- 
tracts, squeezing  out  the  serum,  which  is  then  di-ained 
away  by  the  lymphatics,  so  that  if  the  parts  at  this  stage 
be  cut  into,  a  serous  exudation  will  no  longer  escape.  ,The 


Pig.  1.— Diagram  of  the  minute  eb:m-cs  in  iurtammatiou. 

original  tissues  of  tlie  pari,  partly  in  consequence  of  the 
primary  iniury,  parily  in  consequence  of  the  aceumi^i- 
tion  of'lou'cocVtes  and  fluid  exudation,  and  partly  m  QSh- 
Requ(mce  of  the  ]ilugging  of  the  vessels,  completely  lose 
their  vitality  and  become  swollen  and  softene.l,  and  Imal  y 
disappear  among  the  leucocytes,  which  then  completely 
take  their  place,  forming  a  mass  of  closely  packed  small 
cells  embedded  in  a  very  slight  amount  of  intercel  ular 
substance.  Under  fa^-ourable  circumstances  capillary 
loops,  derived  from  the  vessels  around,  grow  among  these 
cells,  which  now  go  by  the  name  of  iiranvMwn  Usme; 
and  the  cells  themselves  bee.nne  gradually  converied  mto 
fibrmis  tissue.  ], reducing  the  condition  already  referred 
to  of  fihroi^l  ihidanunq  or  srarrivff.  L nder  less  favour- 
able circumstances  the  iuterceUular  substance  m  the 
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centre  of  the  mass  of  closely  packed  cells  liquefies ;  and 
tlie  cells,  cut  off  from  their  nutrient  supply,  undergo 
degeneration  and  die,  and  are  then  known  as  pus-cells, 
■whilst  the  liquefied  tissues  and  exuded  serum  form  a 
liquid  {iiqiior  2)uris)  in -which  they  are  contained.  Thus 
pus  is  formed,  and  sufpurdtion  is  said  to  be  established. 
When  this  degeneration  occurs  on  the  surface  of  the 
skin  or  mucous  membrane,  and  the  products  can  escape 
externally,  the  process,  though  essentially  similar  to  that 

■  of  suppuration,  is  spoken  of  as  ukeration.  And  lastly,  the 
infiltrated  tissues  in  the  centre  of  the  inflamed  area  may 
lose  their  vitality  and  die  en  masse,  before  infiltration  with 
leucocytes  has  gone  on  sufficiently  long  to  produce  their 
softening;  mortification  or  gangrene  is  then  said  to 

:  result. 

Theory  of  the  inflammatory  process. — The  theory  most 
generally  held  at  the  present  day  is  that  the  inflammatory 
process  is  one  of  lowered  vitality  and  not,  as  was  formerly 

■  taught,  of  increased  nutritive  acti\"ity ;  that  the  irritant 
'  or  exciting  caiise  acts  by  producing  some  molecular 

change  in  the  vessel-walls,  therebyrendering  them  capable 
of  behaving  towards  the  blood  more  or  less  like  dead  niatter, 
and  thus  promoting  a  tendency  to  stasis  and  coagulation 
and  the  escape  of  leucocji;es  and  serum  in  abnormal 
quantities;  that  the  inflammatory  small-coU-exudation, 
formerly  regarded  as  a  proliferation  of  the  tissue  elements, 
is  derived  from  the  accumulation  of  the  escaped  leucocytes 
in  the  tissues ;  and  that  the  tissue  olemeuts  themselves 
remain  passive  or  \indorgo  degeneration. 

Causes  of  ■iri  flumimdion. — The  molecular  change  in  the 
vessel-walls,  which  it  is  probable  is  tho  direct  cause  of 
the  inflaimnatory  phenomena,  may  be  brought  about  by 
some  influence  acting  upon  them,  i,  from  within,  through 
the  blood ;  and  2,  from  witliout,  either  directly  upon  the 
vessol-walLs  themsnlvns,  or  indirectly  through,  the  inter- 
vention of  tho  contiguous  tissvujs.  Irritants  acting  in 
either  of  these  ways  may  bo  looked  upon  as  exciting 
causes,  and  would  appear  in  some  instances  to  bo  alone 
suSicient  to  set  up  the  process.  In  other  cases,  however, 
certain  prior  conditions  such  as  n^ay  bo  considered  to 
lower  th(!  vitality  of  tho  tissues,  and  to  render  tiicm  loss 
able  to  resist  deli^tcrious  infiunnces,  appear  necessary  to 
render  such  irritants  ojicrativc.  Among  such  'pre- 
(Usposiiig  causos  may  be  mentioned: — 1.'  A  deficient 
supply  of  healtliy  blood  induced  by  insufficient  or  ini- 


6         GENERAL  PATHOLOGY  OF  SXJRGtCAL  DLSEASES. 


proper  food,  a  feeble  action  of  the  heart,  htcmonhage, 
anajmia,  and  the  like.  2.  The  presence  of  impiuities  or 
of  certain  poisons  in  the  blood,  such  as  exist  in  chronic 
alcoholism,  Bright's  disease,  diabetes,  gout,  sjiohihs,  and 
in  lead,  mercurial  and  phosphorous  poisomng.  ?>.  Depriva- 
tion of  healthy  nerve  influence,  as  from  disease  or  injuxy 
of  a  nerve  centre,  or  nerve  trunk.  4.  Old  age.  o.  The 
strumous  diathesis. 

The  excitiiifj  causes,  which  are  usually  spoken  oi  as 
in-itants,  may  bo  considered  under  the  following  heads  : — 
1.  Direct  violence.  2.  The  chemical  products  of  putre- 
faction.   3.  Infective  micro-organisms.  _ 

1.  Direct  vioIcKcc.^JJndev  this  head  are  mcluded  aU 
forms  of  mechanical  injury,  excessive  heat  or  cold, 
electrical  sthnulation,  the  application  of  strong  acids  or 
alkahes,  or  of  irritating  products,  as  croton  oil  or  mustard , 
friction,  and  tension.  ■  f 

The  above  are  regarded,  as  here,  by  the  majority  ot 
Surgeons  as  exciting  causes.  By  the  extreme  supporters 
of  the  germ  theory,  however,  they  are  merely  considered 
as  predisposing  causes,  the  exciting  cause  according  to 
these  pathologists  being  in  every  case  niicro-organisms. 
The  character  of  this  work  will  not  permit  of  the  dis- 
cussion of  the  arguments  for  and  against  such  a  view, 
and  it  must  here  suffice  to  say  that  Dr.  Burdon  Sanderson, 
the  highest  authoritv  on  the  subject  m  this  countiy,  lias 
no  doubt  that  inflammation  can  be  induced  by  mechanical 
or  other  violence  T\ithout  the  intervention  of  micro- 
organisms, althou-h  he  admits  that  injuries  which  are  in 
themselves  inadeiiuate  to  produce  iuHamniation  acqmre 
that  power  when  micro-organisms  are  present  in  tne 

circulation.  .  , , 

The  dicmiral  pnxIiuiH  of  putrcjudwn  would  appeal 
to  play  an  important  part  in  the  causation  of  mliammation. 
and  a'ro  probablv  the  chief  agents  at  work  m  the  pro- 
duction of  sprea'diim-  sup]mrative  inliammation  when  it 
occurs  in  wounds.  '"For  i.utrefacli.ni  (or  .«opsis  as  it  is 
often  call.Ml)  to  occur,  there  must  be  .Unid  animal  matter, 
a  .sufficiency  (,f  water  and  oxygen,  the  maintenance  o  a 
certain  temperature,  and  the  presence  of  a  lermont  ihis 
ferment,  accordiu-  to  the  germ  theorists,  c.msists  ot  Imng 
microscopic  <n-ganisins,  caUed  bacteria,  which  arc  said  to 
exist  in  Iarg(^  numbers  in  the  air,  Wiiter,  &c.,  m  fact 
oJiry where,  "ex.H.pt  in  mid-ocean  and  above  the  snow 
Uno  on  mountains  and  to  be  especially  numerous  m  largo 
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cities,  hospitals,  &c.  They  are  no  doubt  mvariahly 
present  where  putrefaction  is  going  on,  but  whether  thoy 
are  the  cause,  or  merely  the  result  of  the  putrefactive  process 
as  the  opponents  of  the  germ  theory  maintain,  is  still  open 
to  question.  Be  this  as  it  may,  it  is  not  thought  that  the 
inflammation  is  lighted  up  by  the  bacteria  themselves, 
but  by  the  chemical  products  {ptuinaims),  which  are 
formed  in  the  process  of  putrefaction,  and  which  soak  - 
into  the  surrounding  tissues,  acting  hke  any  irritant  fluid. 
Eor  it  has  been  found  that  when  fluid  swarming  with 
bacteria  is  injected  into  the  blood  or  connective  tissue  of  a 
living  animal,  the  bacteria  rapidly  disappear  without 
causing  inflammation  or  other  ill  effect.  Again,  if  a 
similar  fluid  is  injected  into  the  peritoneal  cavity  in  such 
quantities  only  as  to  allow  of  its  rapid  absorption, 
no  inflammation  ensues.  On  the  other  hand  _  if  such 
fluid,  or  even  pure  water,  is  injected  in  quantities  more 
than  can  be  rapidly  absorbed,  serum  from  the  blood  is 
effused  into  it ;  and  as  all  the  essentials  for  putrefaction 
are  now  present,  viz. ,  diluted  scrum  which  constitutes  the 
dead  animal  matter,  heat,  moisture,  oxygen,  and  ferment, 
putrefaction  ensues,  and  inflammation  results.  From 
these  and  similar  experiments  it  is  inferred  that  the 
biicteria  themselves  are  incapable  of  setting  up  inflamma- 
tion ;  that  they  are  only  able  to  thrive  in  dead  animal 
matter,  and  not  in  lining  tissues  ;  and  that  it  is  the  pro- 
ducts of  putrefaction,  of  which  they  are  probably  the 
cause,  that  set  up  the  inflammatory  process. 

3.  Infective  min'o-orfjanisins. — Those,  which  include  the 
various  species  of  micro-organisms,  known  as  the  bacillus 
and  micrococcus,  arc  also  believed  to  play  an  important 
Tide  in  the  causation  of  inflammation.  Indeed,  they  are 
believed  by  some  pathologists  to  be  the  essential  factors 
in  all  inflammatory  in'ocesses.  But  whilst  it  cannot  bo 
admitted  that  they  are  the  exciting  cause  of  all  inllaiii- 
niation,  the  Ijclief  is  fast  gaining  ground  that  thoy  are 
im])ortaiit,  if  not  tlio  chief  agents  in  many  inflammations, 
and  especially  in  thos(!  inllannnations  which,  because 
tlicy  occur  without  any  a.p]iaront  cause,  were  formerly 
spoken  of  as  idiopathic.  Tlius  erysipelas  and  some  foi-ms 
of  periostitis  a])])ear  ])robably  todoiiond  u]ion  them,  whilst 
malignant  pustule  lia,s  been  proved  to  do  so.  Unlike  ba,c- 
t(!ria,  the  organisms  which  are  found  in  all  decomjiosing 
flidds,  and  which  as  we  liavo  seen  an;  unable  to  exist  in  the 
living  tissues,  many  species  of  Inicilli  and  micrococci  are 
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not  only  capable  of  living  in  sucli,  but  thrive  and  multiply 
in  them,  and  whilst  doing  so  give  rise  to  certain  irritating 
prodiicts  which,  set  up  inflammation.  Hence  they  are 
called  infective,  fKirasitk,  or  ptcihogenic  fimgi.  _  They 
are  supposed  not  only  to  multiply  and  spread_  in  the 
surrounding  tissues,  setting  up  inflammation  in  theii- 
course,  but  also  to  enter  the  system  by  the  blood  and 
lymph  vessels,  where,  still  multiplying,  they  poison  the 
body  generally  ;  and  in  consequence  of  their  becoming 
lodged  in  various  tissues  or  organs  of  the  body,  where 
they  further  multiply  and  thrive,  to  set  up  a  like  inflamma- 
tion. The  way  in  which  they  enter  the  body  is  either  by 
a  wound  direct,  or  else  by  the  alimentary  or  respiratory 
mucous  tracts.  AVhere  they  enter  by  a  wound,  it  appears 
that  decomposition  of  the  discharge  favours  theii-  entrance 
(as  in  erysipelas  occurring  in  a  septic  woimd),  though  such 
is  not  essential.  They  or  their  spores  are  supposed  to 
exist  in  the  air,  water,  &c.,  but  in  less  quantities  than  the 
bacteria,  and  only  occasionally,  as  when  a  case  of  specific 
inflammation  to  which  they  are  supposed  to  give  rise  is 
present  in  the  same  ward. 

As  bacteria,  bacilli,  and  micrococci  will  have  to  be 
frequently  mentioned,  they  may  be  here  briefly  described. 
The  common  form  of  bacterium  {bada-iiim  termu)  is  a 
rod-like  body  about  of  an  inch  in  breadth,  and  less 
than  twice  its  breadth  in  length.  It  multiplies  by  fissm;e 
not  by  spores.  It  is  easily  killed  by  antiseptics,  and  will 
not  thrive  in  li^-ing  tissues;  hence  it  is  named  non- 
vathocjcuu;  and,  as  it  is  always  found  in  putret^ng  or 
septic  fluids,  is  also  spoken  of  as  the  carnon  or  septic 
fungus. 

The  bacillus  is  also  a  rod-like  body,  but  it  is  more 
than  twice  its  breadth  in  length.  It  multiphes  bv 
spores  as  well  as  by  Assure.  Its  spores  resist  heat  and 
cold  chemical  re-aii'ents,  drving  and  strong  .solutions  of 
carbolic  acid,  but  arc  killed  by  bicliloridc  of  mercury  and 
permanganato  of  ]iotasli.  The  bacilli  of  surgical  interest 
aro  the  anthrax  bncillus,  the  cause  of  inalignnnt  pustule 
the  tubercle  bacillus  found  in  tubercular  disease.  an(l 
the  bacillus  of  glanders,  of  leprosy,  of  syphilis,  and  ol 

tetanus.  i  i    i     r  i 

The  micrococcus  is  a  round  or  oval  body,  irom  to 
_JL_  of  an  inch  in  diameter.  It  occurs  singly  or  in  pairs, 
sometimes  in  chains  or  in  colonies  knowii  as  zmjglcra 
masses,  and  multiplies  probably  by  cell  division.  Micro- 
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cocci,  tlioiigli  often  found  in  putrefying  fluids  are,  like 
tlie  bacilli,  not  thought  to  cause  putrefaction.  Among 
the  pathogenic  species  may  be  mentioned  those  found 
in  acirte  abscesses,  beils,  erysipelas,  gonorrhoea,  acute 
necrosis,  osteomyeUtis,  septictemia,  and  pya?mia. 

SiGXS  AJXD  SYMPTOMS  of  inflammation.  These  may  bo 
divided  into  the  local  and  the  constitutional.  The  local 
signs  are  the  well-known  redness,  heat,  pain,  and  swell- 
ing, to  which  may  be  added  disturbance  or  alteration  of 
fimction.  Except  in  a  tjqjical  case,  these  signs  are  not 
all  necessarily  present ;  on  the  other  hand  the  presence  of 
one  or  more  is  not  always  indicative  of  inflammation. 

The  redness  is  due  to  the  dilatation  of  the  small  veins 
and  cajiiharies,  and  increased  flow  of  blood  to  tho  i^art; 
the  dai'ker  patches  over  the  general  surface  to  the  escape 
of  red  corpuscles.  The  redness  varies  according  to  the 
intensity  of  the  inflammation,  being  bright  in  the  acute, 
and  dull  in  the  chi'onic  variety,  and  generally  assumes  a 
livid  hue  when  suppuration  is  about  to  occur.  It  may 
sometimes  be  absent  in  inflammation  of  non-vascular 
tissues,  although  present  in  the  vascular  area  around.  It 
more  or  less  disappears  after  death. 

The  increased  heat  is  now  genei'allj"  held  to  be  due 
merely  to  a  greater  flow  of  blood  through  the  part,  and 
not  to  any  genei'ation  of  heat  in  the  part  itself,  as  the 
blood  coming  from  it  is  never  hotter  than  the  blood  in  tho 
loft  ventricle  of  the  heart.  The  inflamed  part,  however, 
Joels  intensely  hot  and  l)urning  to  the  ])atient,  although 
tho  thermometer  shows  little  actual  increase  of  heat. 

The  }>aiii,  which  is  due  to  pressure  upon  or  the  stretch- 
ing of  the  terminal  nerve-twigs  by  the  dilated  blood- 
vessels and  by  the  exudation,  varies  in  intensity  and 
character,  and  is  ncaidy  always  increased  b}''  pressui'e  and 
by  the  dc])endent  ])ositi()n.  It  is  of  a  sbibliing  character 
in  serous  membi'anos,  aching  in  bono,  throbbing  when 
pus  is  aliout  to  form,  moi'e  intense  when  occurring  in 
organs  where  but  slight  stretching  can  occur,  as  the  globe 
of  the  eye  or  tho  testicle,  and  less  int(nise  in  iiarts  like 
the  axilla  where  tho  tissues  are  loose.  Jn  the  eye,  in 
place  of  ])ain,  thor(3  may  be  fla-shes  of  light ;  in  tli(!  ear, 
noise.  Tho  pain  is  sometimes  reflectcMl  or  transnutted 
through  the  nerves  to  other  ])arts  or  organs. 

Thi)  swell which  is  caused  iiartly  by  tho  increased 
quantity  of  blood  in  tlu;  inflaniod  tmv.x.  and  i)artly  by  the 
exudation  of  leucocytes  and  serum,  is,  as  might  be  expected, 
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greatest  in  lax  tissue,  as  the  axilla,  and  least  so  in  the 
dense  and  fibrous,  as  bone  or  tendon.  It  is  always  an 
iuijiortant  sign  in  chronic  inflammation  where  there  may 
be  but  little  redness  or  pain. 

The  (lisiiirbance  in  function,  which  practically  always 
occurs  in  an  inflamed  part,  may  be  iUusti-ated  by  the  in- 
ability of  an  inflamed  bladder  to  retain  mine,  or  of  an 
inflamed  eye  to  tolerate  light. 

The  cnnstitidional  symptoms  may  be  summed  up  as 
those  of  fever.  There  is  a  rise  of  temperature— often  pre- 
ceded by  chilliness  or  even  a  distinct  rigor,  a  quickened 
pulse,  dry  skin,  furred  tongue,  loss  of  appetite,  consti- 
pation, scanty  and  high-coloured  m-ine,  headache  and 
general  feeling  of  malaise.  When  the  inflammation 
is  slight  there  may  be  no  fever ;  but  when  it  is  at  aU 
intense,  or  occurs  in  an  important  part,  it  is  generally 
considerable,  and  in  septic  and  infective  inflammation  is 
by  far  the  most  anxious  symptom.  Inflammatorv  fever 
has  been  divided  into  the  sthenic,  asthenic,  and  the  irrita- 
tive or  nervous.  In  the  sthenic  the  sj-mptoins  are  acute, 
the  temperature  is  high  (104°  or  105°),  and  the  pulse  full, 
strong  and  bounding.  In  the  asthenic  the  symptoms 
assume  Avhat  is  called  a  typhoid  character ;  the  tempera- 
ture falls,  the  tongue  becomes  brown  and  dry,  the  hps 
and  teeth  are  covered  with  sordes,  and  the  pulse  is  quick, 
soft  and  feeble.  In  the  irritative  there  is  m  addition  to 
either  of  the  above  set  of  symptoms  delirium,  violent  in 
the  one  case,  or  low  and  muttering  in  the  other,  and  a 
general  nervous  state.  i  •  i 

The  cause  of  the  fever  has  been  variously  explained. 
In  simple  inflammation  it  mavbedue,  1,  m  ]mrt  to  tissue- 
change  caused  by  the  presence  in  the  blood  of  free  hbriu 
ferment  (a  substance  known  to  possess  pyr<)gciuc,  ()r  ley(>r- 
producing,  properties),  which  issupiiosed  to  be  (.erived  troin 
the  escaped  leucocvtes  and  drained  away  in  the  scrum  Irom 
tlio  inflanKMl  part  by  the  lymidiatics,  and,  1>,  in  part  to  dis- 
turbanceortheheat-regulatingcentrcmtheinedullaohlon- 

-ata,  either  induced  reilexlv,  through  the  sensory  nerves,  as 
when  there  is  much  pain  and  tension  in  the  inflamed  part, 
or  directly,  by  the  action  on  it  of  the  delenorated  blood. 
In  septi(!  "inflammations  the  absorption  of  the  products  of 
fermentation  or  putrefaction,  as  from  a  septic  and  i  l-dranied 
wound,  has  no  doubt  a  largo  share  in  the  production  of 
the  f(!ver,  which  is  then  spoken  of  as  septic  {septic  ./em-, 
sapmviia);  whil^st   in  the  infective  inflammations  the 


INFLAMMATION. 


11 


presence  of  micro-organisms  is  believed  to  be  chiefly 
concerned  (see  feV^>^/«e?/(m  and  Pv/rniim).  t  -i  i 

Varieties  of  iiiflarnw.ation.—ln&ammatwn  maybe  divided 
into  the  aciite  and  ehrovic  according  to  its  intensity  and 
duration;  the  acute  again  into  the  simjjle,  the  septic,  ami 
the  infective.  Wliat  has  already  been  said  apphos  chiefly 
to  the  acute  variety.    The  chronic  is  discussed  separately 

later  on.  .  t    i  , 

Simple  inflammation  is  that  which  remains  localizecl  to 
a  limited  area,  and  subsides  usually  without  suppuration 
as  soon  as  the  cause  is  removed.  It  is  commonly  the 
result  of  a  mechanical  injury,  and  may  be  studied  in  its 
simplest  form  in  the  healing  of  an  incised  wound  by  the 
first  intention  (see  Wounds). 

Septic  or  spreading  inflammation  depends  upon  the 
presence  of  fermentation  or  putrefaction  in  a  wound it 
spreads  beyond  the  original  scat  of  injury,  is  accompanied 
by  suppuration,  and  frequently  by  constitutional  yymp- 
toms  of  blood-poisoning  {septic  fever,  saprceiivia).  The 
spreading  is  due  to  the  products  of  putrefaction  soaking 
into  the  tissues,  where  they  act  like  other  chemical  irri- 
tants, and  so  set  up  wider  and  wider  circles  of  inflamma- 
tion ;  but  they  do  not  multiply  in  the  living  tissues,  like 
the  micro-organisms  producing  the  infective  inflammation 
to  be  next  described,  but  are  merely  formed  by  the  putre- 
faction of  the  inflammatory  products  (srT;')»,  pus,  slvnf/hs). 
Hence  as  soon  as  putrefaction  can  be  checked  the  spread- 
ing of  the  inflammation  has  a  tendency  to  cease.  The 
accompanying  fever  is  due  to  the  chemical  ])roducts  being 
drained  away  in  the  sonim  by  the  lymphatics,  and  so 
entering  the  general  blood  stream  (see  Hep/ic  processes  in 
Wonnds). 

The  infective  variety-  is  also  of  a  spreading  character, 
and  is  believed  to  de])end  upon  tlie  jn'osencc  of  a  specific 
micro-organism  [hacillus  or  micrococcus).  Unlike  the 
prf)ducts  of  putrefaction  those  micro-organisms  multiply 
and  thrive  in  the  living  tissues  and  in  tlie  blood  slroanii. 
Th(!y  may  also  under  certain  circumstances  become 
lodged  in  the  lymphatic  ghuuls  and  in  distant  organs  or 
ti.ssucs,  where  they  give  rise  to  inllammations  similar  to 
that  at  the  seat  of  primary  inoculation.  Jjike  the  septic, 
the  infective  inflammations  are  generally  accompanied  by 
severe  constitutional  symptoms.  Tlic  micro-organisms 
may  enter,  it  is  thought,  either  thi-ough  a  wound,  or 
through   the  respiratory   or   alimiuitary   tracts ;  and, 
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though  not  essential,  a  septic  -wound  favoiu's  theii"  ad- 
mission.   (See  Irifedive  processes  in  wounds.) 

Inflammation  also  admits  of  other  divisions  ;  thus  it 
is  variously  sjioken  o£  as  traumatic,  idiopathic,  strumous, 
syphilitic,  gouty,  &c.,  according  to  its  supposed  cause; 
as  adhesive,  suppurative,  and  ulcerative,  according  to  its 
termination,  &c. 

The  treatment  of  inflammation  may  he  divided  into 
the  Freveutive  and  the  Curative.  The  former  ^oll  he  dis- 
cussed under  the  Treatment  of  luounds. 

Curative  treatment. — This  must  necessarily_  vary  ac- 
cording to  the  character  and  situation  of  the  inflamma- 
tion and  the  type  of  constitutional  disturbance.  Here 
only  are  given  the  indications  which  should  guide  us  in 
the  general  management  of  the  case.  Our  first  endeavour- 
where  practicable  shoidd  be  to  remove  the  cause.  Thus  a 
foreign  body  in  the  tissues,  such  as  a  thorn  in  the  finger, 
should  be  extracted;  tension  should  be  reheved;  a  fi;ee 
drain  established  for  any  pent  up  and  decomposing  dis- 
charges ;  exit  given  to  extravasated  secretions,  as 
putrid  urine  and  the  like;  irritating _  applications,  as 
strong  antiseptics,  exchanged  for  less  irritating  dressings  ; 
and  such  constitutional  causes  as  syphiUs,  gout,  &c., 
treated  by  appro]n-iato  remedies,  ^^^leu  the  cause  can  be 
thus  removed  and  fresh  som-ccs  of  irritation  avoided,  the 
inflammation  will  tend  of  itself  to  cease.  TMiere  such 
cannot  be  done,  we  should  endeavour  in  the  second  place 
to  prevent  the  complete  loss  of  vitality  of  the_  already 
injured  tissues  and  to  restore  their  healthy  nutrition.  For 
this  pTiriiose  our  eiforts  should  be  ]U'incipally  directed  to 
controlling  the  supjily  of  blood  to  the  part,  and  reducnig 
the  blood  pressure  in" the  damaged  blood  vessels  m  order 
to  lessen  the  escape  of  leucocytes  and  serum,  the  in-essurc 
of  which  in  the  vessels  and  tissues  leads  to  the  death  of 
the  part,  whilst  the  tension  to  which  they  give  rise  is  a 
fertile  source  of  fresh  irritation  and  consequently  of  the 
coutiiiuanco  of  the  inflammation,  h'nrther,  we  should 
aim  at  counteracting  this  injurious  ]nvssure  and  tension 
by  facilitating  tho  draining  away  of  the  products  of  m- 
fl'ammation ;  whilst  wo  should  s(>ek  to  promote  the  return 
of  healthy  nutrition  to  the  inflamed  tissues  by  endeavour- 
in"-  to  remedy  such  constitutional  defects,  which,  as  wo 
havo  seen,  by  lowering  tlieir  vitality  act  as  predisposing 
causes.  Thirdlv,  wo  should  not  lose  sight  of  the  niipor- 
tant  indication  to  relieve  pain.   And  lastly,  whilst  direct- 
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ing  our  efforts  to  the  treatment  of  the  local  inflammation, 
we  must  mocHl'}-  our  remedies  according  to  the^  type  of 
constitutional  distiu-bance  to  wMch  it  may  give  rise. 

General  remedies. — The  means  at  our  disposal  for  ful- 
filling the  above  indications  are  both  local  and_  coustitii- 
tionaL  In  some  cases  local  remedies  alone  will  suffice, 
in  others  constitutional  remedies  will  also  be  required. 

The  local  may  be  enumerated  as  rest,  elevation  of  the 
part,  cold,  heat  and  moistm-e,  local  blood-letting,  in- 
cisions, and  astiingents.  These  means  should  not  be  used 
indiscriminately  ;  those  that  may  at  one  period  be  of 
the  greatest  benefit,  may  at  another  produce  the  result 
we  are  trying  to  avoid. 

Iiest  is  one  of  the  most  important  means  we  possess  ui 
the  treatment  of  sui-gical  inflammation.  It  should  be 
complete,  and  as  far  as  possible  both  physiological  and 
functional.  Thus  an  inflamed  j  oint  should  bo  phiced  on  a 
splint,  an  inflamed  eye  receive  no  light. 

Elevation  of  the  part  relieves  swelling  and  tension  by 
diminishing  the  arterial  supply,  and  promoting  venous 
return,  and  the  draining  off  by  the  lymphatics  of  the  in- 
flammatory exudation.  "Thus,  an  inflamed  hand  should  be 
placed  in  a  sling,  an  inflamed  foot  on  a  pillow,  &c._ 

Cold,  though  a  most  powerful  agent  in  controlling  in- 
flammation, is  one  that  reqiures  cautious  and  season- 
able application.  It  acts  by  causing  contraction  of 
the  sm;dl  artciles,  and  consequently  diminishes  the  supply 
of  blood  to  the  part;  it  likewise  controls  the  amoeboid 
action  of  the  leucocytes.  At  the  same  time  when  intense 
it  lowers  the  vitality  of  the  tissues  and  promotes  adhesion 
of  the  corpuscles  and  stasis,  and  as  exemplified  by  fro.st- 
bite  may  destrcjy  the  part.  It  is  of  the  niost_  service  in 
the  preventive  treatment  of  inflannnatioii,  and  for  con- 
trolling the  process  in  th(!  early  stages.  La,ter,  when  tho 
inflammation  is  fully  estaljlislied,  it  can  only  domiscliiof. 
Its  action  should  1)0  contiinious  ;  if  applied  iutermittcntlyr 
it  tends  to  increase  the  inilamnia,tion  by  the  reaction  which 
follows  each  application.  It  is  best  apjilicd  in  the  form  of 
an  ico-bag,  or  by  irriga,tion  with  iccvcold  water,  or  by 
Leitor's  tubes. 

Ilcut  and  nioldurc  net  by  caaising  a  gcnoral  dilatation 
of  the  capillaries  and  free  How  oL'  Ijlood  through  the  part. 
They  are  especially  useful  when  the  inllammation  has 
become  fully  established,  and  suppuration  is  threatened. 
Under  tho  hitter  cii'cumstancos  thoy  tend  to  localize  tlio 
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process,  and  bring  tlie  cabscess  to  tlie  surface.  Tbej'  may 
be  applied  in  tlie  form  of  a  linseed-meal  poultice  or  hot 
fomentations  to  Avliich  opium  and  belladonna  m  some 
form  may  be  added  to  soothe  and  relieve  pain.  Heat  alone 
may  bo  applied  by  moans  of  Leiter'a  tubes,  the  water 
being  kept  heated  by  Ivrohne's  lamp. 

Load  Mood-lMiinj  relievos  the  vessels  of  the  inflamed 
part,  and  so  removes  tension.  It  may  be  employed  m 
the  form  of  leeches,  wet-cupping,  or  mcisions  with  a 
lancet.  It  is  often  of  great  benefit,  even  when  not  appbed 
directly  over  the  part,  as  is  shown  by  the  relief  afforded 
to  an  inflamed  eye  by  a  leech  behind  the  ear. 

IiicisiviiS  are  liseful  in  some  forms  of  mflammation,  as 
phlegmonous  erysipelas,  to  relieve  tension.  They  should 
be  made  in  the  long  axis  of  the  bmb,  taking  care  to  avoid 
important  structures. 

Frcssnre  on  the  main  vessel,  or  even  ligatui-e,  has  iately 
been  resorted  to  in  Italy,  and  apparently  v,ith  success. 

■Utriiuierds  act  by  constricting  the  blood-vessels,  and 
are  especially  useful  in  inflammations  of  the  mucous 
membrane  of  the  mouth,  nose,  urethra,  con,iuuc;tiya,  kc. 

CGnstitidional  remedies,  like  the  local,  should  be  used 
according  to  the  intensity,  nature  and  situation  of  the 
inflammation,  and  the  type  of  the  constitutional  disturb- 
ance In  an  ordinary  case  of  simple  inflammation,  beyond 
a  brisk  purge,  subsequent  regulation  of  the  bowels  and 
secretions  by  salines,  and  restricting  the  diet,  no  special 
constitutional  treatment  is  required.  But  when  the  lever 
is  hi'-h,  the  patient  young  and  vigorous,  and  the  pulse 
rapid!  full,  and  stroiig-in  short,  where  the  iever  is  of 
the  sthenic  type,  antiphlogistic  l"^°™f  .Jy;^;";;:" 
should  be  ad«].t(Kl.  Where,  on  the  other  hand_.  the  pti  lei.t 
is  weakly  or  old,  or  brok(>n  down  m  constitution,  an.l  the 
fover  of  a  low  or  astheidc  type,  a  stnnulatmg  plan  ot 
treatment  will  be  rcqun-od.  i  i,.,. 

ylntipldogistir  trealincnt  may  he  considered  undei  the 
heads  of  diet,  drugs,  and  general  blo.nl-lelting 

The  diet  should  be  ivstricted  to  nulk,  weak  boot-tea, 
liarhn'-watcr,  arrowroot,  and  the  like.  ,  . 

. ,,,  __Vuru'atives  determine  the  flow  oi  blo.^  to  the 
intestiiies,  and  so  relieve  the  inilame.l  part.  Thev  an. 
not  mvcver,  generallv  em)floye.l  ex.'ept  as  a  brisk 
pu  J^tt-  onset  of  ihe  intlammation.  and  m  gonor- 
and  orehilis.  in  wliieh  tliey  are  ot  considerable 
bc  dit    In  inllannnations  of  the  mtestme  and  pontoueum 
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they  slioulcl  not  as  a  rule  be  used  at  all.  Diaphoretics 
and  diuretics  reUeve  tlie  distended  vessels,  the  former  by 
determining  the  flow  of  blood  to  the  skin,  the  latter  to 
the  kidneys.  They  are  not  often  employed  m  surgical 
inflammations.  Aconite  in  small  doses  frequently  re- 
peated is  behoved  to  reduce  the  frequency  and  force  of  the 
heart's  action,  and  is  much  praised  by  some.  Antimony 
was  formerly  much  employed,  and  is  still  used  in_  in- 
flamed testicle.  Mercury  in  combination  with  opium 
was  once  in  much  favour,  and  was  thought  to  have  a 
controlling  action  on  the  inflammation.  It  is  seldom 
given  at  the  present  day,  except  in  syphilitic  inflamma- 
tion and  as  a  purgative  at  the  commencement  of  other 
inflammmations.  "Opium,  however,  is  frequently  _  used 
to  relieve  pain,  and  it  also  seems  to  have  some  action  in 
controlling  the  inflammation.  It  may  be  given  by  the 
mouth,  or  in  the  form  of  morphia  as  a  subcutaneous 
injection.  Quinine,  salicylic  acid  and  antipyrin  are  some- 
times employed  when  the  temperature  is  high,  as  is  col- 
chicum  in  gout,  potash  in  rheumatism,  perchloride  of 
ii-on  in  erysipelas,  and  hyoscyamus  and  chloral  when 
there  is  want  of  sleep. 

Blcviliwi  is  not  often  employed  in  modern  surgery,  but 
it  is  at  times  beneficial  in  very  acute  inflammations  in 
young  and  plethoric  subjects.  During  twenty_  years' 
experience  of  hospital  work  I  have  seldom  seen  it  used, 
although  formoi'  ly  it  was  in  constant  vogue.  The  blood 
may  lie  taken  from  one  of  the  veins  of  the  arm,  or  from 
an  artei'y,  as  the  temporal. 

The  slimiilatiiig  2)lan  of  treatment  may  be  considered 
I  luder  the  head  of  diet,  drugs,  and  stimulants.  The  d!H 
sliould  consist  of  essence  of  beef,  milk,  eggs,  milk- 
liuddings,  oysters,  turtle  soap,  ;Mid  of  white  fish  and 
minced  chops  if  solid  food  can  bo  rotninod.  Of  drugs, 
ammonia  and  bark  or  (piinino  and  iron  will  generally  bo 
found  of  most  service;  whilst  siiiiiuhniU  in  the  form  of 
brandj',  tlio  brandy-and-ogg  mixture,  port  wine,  cliam- 
pagne,  or  any  other  that  tlie  jiatieut  has  been  accuston'*^tl 
■  to  take,  should  be  given  in  divided  .and  measured  doses  at 
stated  intervals,  stimulants  increase  the  force  of  tho 
heart's  action,  and  so  drive  the  blood  through  the  iii- 
llamod  part,  and  maintain  tho  circulation  till  tho  crisis 
has  boon  tidtid  over.  Tlu;  indications  for  tlioir  uso  are  a 
feeble  and  frer[uoiit  pulse,  a  high  temperature,  a  dry  and 
brown  tongue,  and  general  signs  ol'  jirostration. 
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CHRONIC  INTLAiniATION. 


The  pathological  process  in  chronic  inflammation  is 
essentially  the  same  as  in  the  acute  ;  but  the  dilated  vessels 
appear  to  lose  their  tone,  and  remain  dilated  for  longer 
periods,  and  the  escape  of  lerrcocytes  is  continuous.  Further 
it  appears  possible  that  the  inflammatory  exudation,  which 
contains  less  fibrin -formrng  material  and  albumen,is  formed 
in  part  by  the  original  tissue  cells  as  well  as  by  escaped 
leucocytes.  Like  "the  acute  it  may  terminate  in  resolu- 
tion, suppuration  and  ulceration,  but  it  is  much  more 
liable  to  produce  chronic  thickening  of  the  tissues,  fi-om 
the  accumulation  in  them  of  the_  cellular  elements,  or 
terminate  in  caseation  or  even  calcification. 

Tlie  ca  uses  of  chronic  inflammation  are  similar  to  those 
of  the  acute,  but  they  appear  to  act  with  less  intensity 
and  for  longer  periods.  Amongst  the  predisposing  causes 
must  be  especially  mentioned  passive  congestion,  struma, 
rheumatism,  gout  and  syphilis.  The  exciting  causes  are 
often  very  slight,  and  may  be  altogether  overlooked; 
whilst  secondary  causes  which  may  keep  up  the  mflam- 
niation  for  an  almost  indefinite  time  frequently  come  mto 
play.  Thus  in  chronic  joint-disease,  though  the  cause 
may  be  but  a  tiivial  injury  in  a  rheumatic  subject,  con- 
tinual movement  and  tension  due  to  the  distension_  of  the 
synovial  membrane  may  keep  up  the  inflammation  for 
months  or  years.    The  presence  of  mihary  tubercle  is  a 

frequent  cause.  ^-^         ^  m 

Symptoms— These  arc  also  local  and  constitutional.  Vt 
the 'local  signs  the  redness  may  be  absent,  or,  if  present, 
of  a  dusky  hue  ;  whilst  the  iiart  is  often  discoloured  from 
pi"-mentation  duo  to  the  disintegration  of  the  coloiu-ed 
corpuscles.  The  pain  is  less  severe  than  in  the  acute, 
often  of  a  dull  aching  character  and  increased  on  pres- 
sure and  sometimes  worse  at  night.  The  part  may  bo 
slio-htly  hott(n-  than  natural,  but  at  times  no  increased 
heat  is"  apparent.  Tli(>  swelling  is  always  a  marked  sign. 
Oonstitutional  snnptomsmaybe  altogethin-  absent :  geuo- 
rallv  however,"  the  patient's  health  is  teeble  or  below 
nar  or  he  is  strumous,  or  ho  has  gouty,  rheiuiiatic.  or 
sypiiilitic  symptoms.  At  times  there  may  be  some  lever 
when  an  important  organ  is  alTected. 

'jiy„,t,ncnt.—'nie  indications  are  to  remove  the  cause 
and  all  secondarv  sources  of  irritation ;  to  promote  the 
absorption  of  the  inllannnatory  products;   and  to  re- 
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establish  tlie  normal  nutrition  of  the  damaged  tissues. 
For  this  pm-pose  constitutional  as  well  as  local  means 
should  be  employed.    Thus  : — we  should  _  endeavour  to 
improve  the  general  health  by  a  careful  dietary  and  the 
regulation  of  the  secretions ;  whilst  stimulants  and  tonics 
shoiild  be  given  where  indicated.    In  the  strumous,  cod- 
;  liver  oil,  in'the  syphilitic,  mercury  or  iodide  of  potassium, 
:  in  the  gouty,  colchicum,  and  in  the  rheumatic,  the  salts 
:  of  potash  or  guaiacum,  are  especially  indicated ;  whilst 
!  residence  at  the  sea,  or  at  some  spa  suitable  to  the 
i  diathesis,  or  a  sea  voyage  should  be  enjoined.  Locally, 
I  the  means  at  our  command,  besides  rest  of  the  part,  are  : 
I  1,  counter-irritation  by  blisters,  tincture  of  iodine,  and 
I  stimulating  liniments;  2,  friction  with  mercm'ial  oint- 
I  ment,  the  oleate  of  mercury  or  ointments  of  iodide  of 
!  lead  or  cadmium,  or  by  shampooing,  massage,  etc. ; 
\  3,  pressure  by  means  of   carefully  applied  bandages, 
Scott's  dressing,  or  Martin's  bandage,  or  the  ammoniacum 
and  merciuy  plaster ;  4,  the  formation  of  setons  or  issues  ; 
and  5,  the  application  of  the  actual  cautery.  Where 
sujopuration  threatens,  as  in  chronic  inflammation  of 
lymphatic  glands,  sulphide  of  calcium  may  be  of  service 
to  promote  the  rapid  breaking  down  of  the  caseating 
mass.    It  should  be  given  in  doses  of  \  to  i-  grain. 

STJFPTJE.ATION  AND  ABSCESS. 

"We  have  already  seen  that  under  some  circumstances 
the  inflammatory  process  may  terminate  in  the  softening 
j  and  breaking  down  of  the  inflamed  tissues,  death  of  the 
]  infiltrating  leucocytes,  and  formation  of  ])us,  suppuration 
'  being  then  said  to  be  established.    This  process,  whether 
1  it  occur  1,  in  the  substance  of  the  tissues  or  organs,  or  2, 
on  the  free  surface  of  the  skin,  a  mucous  or  a  serous 
;  membrane,  is  practially  the  same.    lu  the  foriner  situa- 
i  tiou  it  is  spoken  of  as  circumscribod,  or  as  diffuse  stip- 
I  puration,  according  as  it  is  limited  iu  extent  or  tho 
I  reverse  ;  in  tho  latter  situation  it  is  known  as  piirulont 
exudation  or  catarrh,  or  as  ulcoration.  according  as  tlio 
process  merely  involves  tho  siqxsrficdal  layers  of  the  opi- 
tholium,  or  oxteuds  through  to  tho  deoper'parts.    "Wc  will 
first  deal  with  the  circumscribed  variety  of  sup]niration  or 
abscess,  as  this  is  tho  most  familiar  example  to  .Surgeons. 

ClucuJiscniHEl)  suppuiiAT'ioTf  (Ml  AiiSCKss.  An  abscoss 
may  bo  defined  as  a  circumscribed  colUuition  of  i)us,  tho 
result  of  inflammation.    It  may  be  acute  or  chronic. 
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Acute  ^ftscess.— The  formation  of  an  abscess  maj-  perhaps 
test  he  studied  as  it  occurs  in  the  superficial  tissues.    "N\  e 
have  already  seen  that  an  inflamed  part  is  hot,  red,  swollen, 
and  painful.    If  the  inflammation  ends  m  suppui-ation,  the 
swellinrr  which  was  more  or  less  dilfuse  becomes  cu-cum- 
scribed^and  pronounced,  the  redness  locahzed  and  more 
intense,  the  pain  assumes  a  throbbmg  character,  and  a 
chstinct  chill  or  ri^'or  is  generally  experienced.  On  pressing 
li"-htly  Ts-ith  the  fingers  on  the  inflamed  part  a  sensation 
ot^ fluid  beneath  the  skin  is  felt,  and  fluctuation  is  said  to 
be  present.    If  left  to  nature  the  abscess  makes  its 
way  in  the  direction  of  least  resistance,  i.e.,  generally 
towards  the  free  surface  of  the  skin,  or  if  more  deeply 
seated,  towards  a  mucous  canal,  serous  cavity,  or  the 
interior  of  a  joint.     Continuing  to  take _  a  superficial 
abscess  as  our  example,  one  part  of  the  inflamed  area 
becomes  more  prominent  than  the  rest,  and  the  skin  over 
it  red  and  glazed.    The  abscess  is  said  to  imnt.  The 
skin  will  shortlv  ulcerate  or  slough,  and  burstmg  of  the 
abscess  with  discharge  of  the  pus  will  ensue.    On  the 
evacuation  of  the  pus  either  natiu-ally  as  above,  or  thioiigh 
an  incision  artificially  made,  the  walls  fall  more  or  less 
together,  and  the  cavity  is  gradually  filled  up  by  giWa- 
tions  till  finally  only  a  scar  remains.    The  '"f- 
concerned  in  this  process  are  briefly  as  *°^^°T^^7^^o  ww 
oocytes  which  have  escaped  from  the  vesselMU  the  May 
a?ready  ^^oscnbed  aggregate  at  the  focus  f^-^^^^l^^^ 
the  tissues,  in  part  from  the  pressure  of  ^l^e  leucocj^e^. 
in  part  from  the  original  injury,  and  m  part  from  lack  ot 
noxlrishment  consequent  on  the  thrombosis  of  the  --oh- 
undergo  softening  and  liquefaction,  andtogethci  with  the 
leucocytes  die  and  form  pus.    The  accompanying  wood- 
ciS!  (fig.  2)  illustrates  diagrammatica  ly  the  appeara  co 
tha  would  Ije  presented  by  a  S(K^tuni  through  an  absce... 
and  tiie  surrounding  tissues.    In  the  centrx^  is  the  abscess 
cS^;  around  this  in  the  upper  half  of  the  '^^j^f  «m  are 
7oncs  rouresouling  the  iullannuatory  changes  in  ^aiiou== 
s?^^-o    a  )gres;:  When  an  abscess  enlarges  it  is  simply 
by  the  extension  of  the  inflammatory  process  H'om  zone 
to  5^.  no     The  central  cavity  in.-reases  by  he  ;;ucco^^  ^  o 
{  gZi'ation  <,f  the  small  round  cells,  -  "^li  la  1  into  he 
cavitv  and  become   pus-corpuscles,  whilst   A^ha  wis 
formJrl  ■  the  zone  of  thrombosis  is  now  converted  by  tl  o 
^^eg  iion  of  the  leucocytes  into  the  zone  o  ^^Uroiu^ 
■    ccUs,  the  zone  of  dilated  vessels  and  retarded  flo^v  mto 
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the  mne  of  thrombosis,  and  so  on  to  the  circumference. 
Such  at  least  occurs  when  an  abscess  S2n'eads  uniformly 
in  all  directions.  Usually,  however,  it  makes  its  way  in 
the  direction  of  least  resistance,  these  changes  then  oc- 
cui-ring  chiefly  at  that  part.    If  an  abscess  is  not  opened 


Fig  2  — Diasrammatio  representation  of  the  minute  cliano-cs  in 
the  formation  and  liealing  of  an  aljscess.  The  npper  lialf  show'; 
abscess  enlarging  ;  the  lower  half  abscess  hoalinf. 


the  tension  keeps  up  tlio  inflammation,  but  when  the  pus 
IS  evacuated  the  circulation  in  tlio  vessels  around  resumes 
Its  normal  state.  Delicate  lorips  of  capillaries  grow  in 
among  the  small  round  cells  surrounding  the' abscess 
cavity  thus  forming  a  wall  of  gianulatiou"  tissue.  Tlie 
granulation  tissue  is  developed  into  til)rous  tissue  wliich 
in  Its  turn  contracts,  o])litora,ting  thc!  blood-vessels  -and  is 
conyerlnd  into  dense  cicatricial,  tissue.  In  the  lower  half 
ot  tho  diagram  are  zones  representing  the  various  .■hnnges 
mthe  process  of  healing.  Tbus,  the  abscess  cavity  be- 
comes gradually  fillod  up  by  the  granulaiion  tissue"  the 
zone  ot  granulation  tissue  converted  into  the  zone  of 
vascular  hbrons  tissue,  and  this  .gain  into  the  zone  (^f 

cSpSe!  '  i« 

c  2 
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Characters  of  pus.—Vas  from  an  acute  abscess  m  an 
otherwise  heaitliy  person  is  called  healthy  or  laudable.  Lt 
is  a  thick,  creamy,  opaque,  yellomsh- white slightly 
alkaline  fluid,  with  a  faintisli  smell  and  saltish  taste, 
and  a  specific  gravity  of  about  1030.    If  a  di'op  is  ex- 
amined under  the  microscope  it  is  found  to  consist  ot  a 
fluid  (the  liquor  puris)  and  corpuscles  (pus-cells)  Ihe 
greater  number  of  these  corpuscles  are  globular,  slightly 
granular,  measure  ^  of  an  inch  in  diameter,  and  con- 
tain two  or  three  nuclei  which  are  made  more  evident  on 
the  addition  of  acetic  acid  to  clear  up  the  granular  matter. 
Amongst  them  may  be  seen  other  corpuscles  mdistmguish- 
able  from  leucocytes,  and  exhibiting  when  examined  on  a 
warm  stage  amceboid  movements.    The  latter  are  pro- 
bably li^dng  leucocytes  which  have   escaped  mto  the 
abscess  cavity,  the  former  probably  leucocytes  which  have 
undergone  degeneration  and  death.    The  hquor  puri. 
consists  of  water,  albimien,  and  salts,  of  which  ch  onde 
of  sodium  is  the  chief.   It  coagulates  on  boibng.  Though 
probably  derived  in  chief  part  from  the  exudation  of  the 
serum  through  the  vessels  it  differs  from  serum  m  that  it 
does  not  coagulate  spontaneously.  In  very  acute  abscessc^ 
the  pus  contains,  besides  corpuscles,  f  ^^^f 
derived  from  the  rapid  degeneration  of  the  ti...ue.  a  d 
under  some  circumstances  bacilli  and  J 
in  it  when  treated  by  appropriate  re-agents.  _  If/Uoy«^ 
o  stand  or  to  decompose  in     iinpeiiectly  drained  abs^ 
cavity,  it  wiU  be  found  teeming  with  the  bactcua  ot 

^"KSS>,...-Pns  is  variously  s^^ken  f  - 
when  it  contains  blood,  amly  when  portions  of  coapUa  od 
fibrin  arc  seen  floating  in  it,  ichorous  vchen  of  a  ^satc  j 
consistency,  ruuco-pu^  when  mixed  with  -ucus  and  - 
fcctive  when  containing  micro-orgamsm..    I    f  ™^ 
Stances  it  has  been  observed  to  1^'!^  ;\  tS  the 

coloui-  (blue  pus),  which  IS  supposed  to  be  due  to  tlic 
micrococcus  cyaneus.  ,  n,- .;nid  to 

The  C'««../of  an  acute  abscess  may  bro=  dh  bo  ^aui  to 
bo  those  of  acute  inflammation,  and  need  =ig  m  be 
referred  to.  Tlie  circumstances  which  induce  the  m- 
1  mm-  orv  process  to  terminate  in  suppuration  ma> 
Kerbo  said  to  be  persistent  =uid  l'-?--"tmued  ajticm 
o  an\rritant,  -nd  such  a  lowernig  of  the  vi  aWy  of 
tissues  and  amount  of  in.iury  (short  of 
aSmction  and  cmsequent  gangrene)  as  induce  .tasi. 
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and  coagailation  of  the  blood  in  the  vessels  and  hence  iire- 
clude  the  possibility  of  resolution  occurring. 

The  SymptimiS  of  an  acute  abscess  are  at  first  those  of 
inflammation  followed,  whilst  pus  is  forming,  by  a  chill 
or  rigor  and  by  throbbing  pain,  in  the  part.  Pain,  how- 
ever, usually  ceases  when  suppiu-ation  is  fully  established. 
The  local  signs,  when  the  abscess  is  sirperficial,  are  point- 
ing, central  softening,  and  when  about  to  burst,  a  red 
and  glazed  appearance  of  the  skin  with  separation  of  the 
cuticle.  Deep  suppiu-ation  is  often  difficult  to  detect ; 
deep-seated  fluctuation,  oedema,  sub-cuticular  mottling 
and  tenderness  on  pressure  are  then  the  chief  signs,  and 
pimcture  with  a  grooved  needle  will  clear  up  any  doubt. 

Treatment. — The  chief  indications  are  to  remove  the 
pus  -with  as  little  injury  to  the  tissues  as  possible,  to 
eusm-e  a  sufficient  drain,  and  to  maintain  the  parts 
aseptic.  When  it  is  evident  tha,t  suppiu'ation  must  ensue 
it  should  be  pi'omoted  by  moist  warmth  in  the  form  of  a 
large  linseed-meal  jioultice  sprinkled  with  opium,  or 
hot  poppy  fomentations.  As  soon  as  fluctuation  is  de- 
tected the  abscess  should  be  opened  by  luaking  a  free 
incision  in  the  most  dependent  part  or  where  it  is  pointing, 
of  course  taking  care  to  avoid  Ijlood-vessels  or  other  im- 
portant structui'es  in  the  neighbourhood.  The  pus  should 
generally  be  allowed  to  flow  out  of  its  own  accord.  To 
ensure  a  thorough  drain,  and  to  prevent  any  tension  from 
re-accumulation,  the  opening  should  be  free  and  a  drainage 
tube  should  be  inserted.  If  the  drainage  is  efliciont  no 
harm  will  ensue  if  a  poultice,  the  favourite  treatment,  be 
applied.  But  if  tho  abscess  is  deep  and  the  aperture 
small  and  there  is  thus  danger  of  the  pus  becoming  re- 
tained, antiseptic  di'cssings  shovdd  be  used,  as  under  these 
circumstances  the  retained  discharge  ^vill  probably  bo 
■under  some  degree  of  tension  and  the  pus-forming  zone 
inelRciont  to  provcmt  absorption.  Altliough  it  is  a  rule 
in  Surgery  to  open  an  abscess  as  soon  as  lluctuation 
clearly  shows  that,  pus  has  formed,  there  arc  some  in- 
stances in  which  tliis  is  esjiiHially  imperative.  Thus  an 
abscess  should  bo  oixmod  early  when  it  is  situated  in  the 
perineum,  tho  abdominal  or  thoracic  walls,  tho  sheath  of 
a  tendon,  under  deep  fasciiu  oi-  tho  peritoneum,  in  tho 
orbit,  near  a  joint,  and  in  tho  neck  if  attended  by 
dys])na.ni ;  wlusn  obstructing  some  ]iassago  ;  when  caused 
by  the  infiltration  of  Tirine,  fir'ces,  ;  and  when  a 
ppontaneous  opening  would  ])roduce  deformity. 
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IIiHou's  method,  as  it  is  called,  of  opening  an  abscess, 
is  very  useful  when  the  ahscess  is  situated  deeply  and 
amongst  important  strnctm-es,  as  at  the  root  of  the  neck 
or  in  the  axilla.  It  consists  in  making  an  incision 
through  the  skin  and  fascia,  and  then  working  gently  in 
the  direction  of  the  pus  with  a  director.  As  soon  as  pus 
presents,  a  pair  of  dressing  forceps  is  slid  along  the 
groove  of  the  director  into  the  ahscess  cavity,  the  director 
removed,  and  the  blades  of  the  forceps  separated  so  as  to 
stretch  the  opening  and  make  a  free  exit  for  the  pus. 

Tlie  Comiilicalioiis  of  acute  abscess  ave  :  1.  Hfemorrhage 
from  the  involvement  of  a  large  vessel.  2.  The  implication 
of  some  important  part,  as  the  peritoneal  cavitj-,  the  in- 
terior of  a  joint,  &c.  3.  Degeneration  into  a  sinus  or 
fistula.    4.  iSlood-poisoning  [supranma,  ');)ya:mia). 

CiiiiONic  ABSCESS. — The  process  by  which  a  chi-omc 
abscess  is  formed  is  similar  to  that  described  under  the 
acute  variety.  The  preceding  inflammation,  however,  is 
of  a  chronic  character,  and  the  ]uis  is  formed  slowly,  and. 
when  deeply  seated  often  without  any  symptoms  of 
inflammation.  A  chronic  abscess  has  a  tendency  to 
burrow  in  the  tissues,  especially  in  the  long  axis  of  the 
body ;  and  its  walls  often  become  condensed  and  thickened, 
and  lined  with  a  layer  of  smooth  giannlations,  which 
give  it  a  velvety  and  mucous  membrane-like  appearance. 
The  pus  may  be  like  that  from  an  acute  abscess,  or  thin 
and  cm-dy.  "  It  never  contains  bacteria  before  the  abscess 
is  opened;  but  quite  recently  micrococci  and  tubercle 
bacilli  have  been  demonstrated  in  the  pus  taken  from 
many  chronic  abscesses  after  cultivation  in  blood-serum. 
(Jause. — A  chronic  abscess  is  generally  f(n-nied  in  connec- 
tion with  dead  bone,  joint-disease,  a  caseating  hanphatic 
gland,  or  tubercular  deposit.  At  times  no  cause  can  bo 
discovered.  The  si/iujilinns  are  very  various,  and  differ 
according  as  the  abscess  is  found  in  connection  with  dead 
bono,  a  diseased  sjiine.  i.*i:c.,  and  will  be  again  referred  to 
under  the  liead  of  sui)piiration  in  bone,  psoas  abscess,  &c. 
Here  it  may  bo  stated  generally  that  the  chief  signs  are  a 
iluctuating'  swtdliug.  (ifteu  unattended  witli  any  sign  of 
inflanuuation,  and  the  presence  of  some  affection,  as  spinal 
caries,  that  is  known  to  be  often  associated  with  abscess. 
J5oforo  a  chronic  abscess  is  oiiened  tliere  are  usually  no 
constitutional  symptoms ;  but  subsequently  hectic  fever  or 
lardaceous  disease  of  the  viscera  is  very  liable  to  cusuo 
and  terminate  falallv  from  exhaustion,  renal  disease, 
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diarrhcea,  or  hepatic  miscliief.    Diagnosis. — A  clironio 
abscess  may  be  mistaken  for  a  fatty  tumoui",  a  hydatid  or 
other  cyst,  a  blood  extravasation,  or  a  soft  solid  tumoiir, 
and  it  may  be  quite  impossible  to  arrive  at  a  correct  diag- 
nosis withoirt  puncture  with  a  grooved  needle.    The  diag- 
nostic points  between  these  affections  will  be  further 
alluded  to  in  the  section  on  diseases  of  regions._    Termi na- 
trons— A  chronic  abscess,  after  remaining  quiescent  for  a 
i  long  period,  may  take  on  increased  action,  and  burst 
!  either  externally,  or  into  a  mucous  canal,  a  serous  cavity, 
I  &c. ;  or  the  watery  portions  of  the  pus  may  be  absorbed, 
j  lea-s-ing  behind  a  caseous  mass,  which  may  either  dry  up 
or  undergo  calcification ;  or  it  may  remain  in  its  caseous 
i  state  for  years,  and  then  break  down,  and  set  up  fresh 
I  inflammation  around,  and  produce  what  is  called  a  residual 
!  abscess.    Treatment. — Small  chronic  abscesses  imconnected 
I  with  diseased  bone,  joints,  &c.,  may  be  treated  like  other 
abscesses  by  free  incision,  drainage,  and  prevention  of 
I  putrefaction.     Large   abscesses,    especially  when  the 
I  result  of  spinal  disease,  require  very  carefid  manage- 
I  ment.    If  free  drainage  and  antiseptic  precautions  are 
i  neglected,  and  the  pus  is  allowed  to  undergo  putrefaction, 
I  long  continued  suppuration,  and  attending  hectic,  gene- 
rally follow  and  frequently  terminate  fatally.  Hence, 
many  advise  that  the  opening  of  a  chronic  abscess  should 
I  be  delayed  as  long  as  possible — i.e.,  until  it  is  evident 
:  from  the  reddening  of  the  sldn,  and  its  near  approach  to 
the  surface,  that  it  will,  if  loft  longer,  burst  spontaneously. 
I  The  objections  to  this  plan  are,  that  the  evil  day  is  only 
I  postponed,  and  that  in  the  meantime  extensive  destruction 
1  of  the  tissues  is  taking  ]daco  as  the  abscess  is  allowed  to 
enlarge.    The  best  plan  would  ap))ear  to  be  to  aspirate 
the  abscess  frequently  so  as  to  reduce  its  size,  and  then 
to  open  it  freolj'  with  antiseptic  precautions,  a.nd  ensure 
thorough  drainage  subse(|uentlJ^    Aspiration  alone,  how- 
ever, will  in  some  cases  sudico,  the  abscess  drying  up,  and 
in  this  way  becoming  cured.    When  tlio  abscess  is  lined 
with  a  thick  lay(!r  of  caseous  ]mis,  healing  will  bo  ]n'o- 
moted  by  well  rubbing  the  walls  with  a  strcnig  solution 
of  (chloride  of  zinc.    The  unhealthy  gra,nulations  in  stru- 
mous abscesses  may  be  scraped  away  with  a  VoUcmann's 
spoon. 

Diffuse  sui'FUi!,ATrnx  may  occur  either,  1,  in  tho  sub- 
stance of  tho  tissues  or  organs;  or  2,  on  tho  surfacci  oi'  tlio 
ekiu  or  a  mucous  or  a  serous  mombnino.    As(^xa,niples  of 
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the  former  may  be  cited  cellular,  and  cellulo-cutaneous 
erysipelas,  ia  which,  as  the  result  of  a  spreading  infective 
inflammation,  extensive  suppiu'ation  occiu-s  through 
large  tracts  of  the  subcutaneous  tissue ;  as  examples  of 
the  latter,  gonorrhoea,  bronchitis,  and  some  forms  of  peri- 
tonitis. The  pathological  process  in  both  is  practically 
similar,  only  that  in  one  the  inflammatory  products  (pus) 
are  dift'used  through  the  tissues,  and  in  the  other,  over 
the  free  surface.  Suppuration  on  the  free  sm-face  of  the 
skin  or  mucous  membrane  -when  the  deeper  layers  of 
these  structures  are  involved,  is,  however,  spoken  of 
generally  as  ulceration;  and  when  the  epithelial  layers 
only  are  affected,  as  intertrigo  in  the  case  of  the  skin, 
and  as  purulent  catarrh  in  the  case  of  a  mucous  membrane. 

Constitutiunal  effects  of  long  continued  suppuration. 
Ee.ctic  fever  and  Lardaceous  d/sease.— Hectic  fe^-ee  is  a 
common  accompaniment  of  prolonged  suppui-ation  from 
whatever  cause  when  the  wound  cannot  be  kept  aseptic 
and  efficiently  drained.  It  has  been  ascribed  to  the  dram 
on  the  system  owing  to  the  formation  of  large  quantities 
of  pus ;  but  this  is  certainly  not  the  only  cause,  as  a 
chronic  abscess  may  attain  a  very  lai'ge  size,  and  exist  for- 
years  unattended  by  hectic  as  long  as  it  remains  unopened  ; 
nor  after  opening  does  hectic  occur  if  the  pus  can  be 
prevented  from  undergoing  putrefactive  changes,  and  the 
cavity  can  be  well  drained.  It  would  therefore  rather 
appear  to  be  due  to  a  chronic  blood  poisoning,  consequent 
upon  the  absorption  of  the  products  of  putrefaction  in 
small  quantities  at  a  time.  Hiimptoms.—llect\c  fever  is 
characterized  by  profuse  sweating,  rapid  wasting,  noc- 
tui-nal  rises  of  temperature  with  morning  remissions,  and 
generally  by  diaiTha:a  and  deposits  of  urates  m  the 
urine.  Tho'face  is  pale  and  pinched,  the  cheek  flushed, 
the  eye  bright,  the  pupil  dilated,  the  tongue  red  and  dry 
at  the  edges,  and  the  pulse  rapid,  small,  and  weak.  The 
appetite  gradually  fails,  the  patient  becomes  weaker  and 
weaker,  and  dies  oxluiustod  of  diarrhea,  lardaceous 
disease,  &c.  Treaimeut.—'nxQ  cause  of  the  suppuration 
should  bo  removed,  or  il'  this  is  impossible,  the  absorption 
of  septic  i)roducts  should  bo  as  far  as  is  practicable 
controlled  by  cstablisliing  a  free  drain  to  the  suppurating 
cavity,  and 'by  preventing  by  the  use  of  antiseptics  the 
putrJfaction  of  the  discliarges.  At  the  same  time  the 
Bystem  must  bo  supiK.rted  by  nounshmg  diet  and 
stimulants,  and  the  sweating  combated  by  dilute  sul- 
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phiu-ic  acid,  and  the  diarrhcea  by  opium,  catechu,  or 
other  astringents. 

Laedaceous  disease  is  another  of  the  complications 
that  may  follow  prolonged  suppuration  consequent  upon 
long-staucUng  disease  of  the  bones  or  joints.  As  the 
disease,  however,  perhaps  falls  more  often  under  the 
notice  of  the  physician  than  of  the  surgeon,  the 
student,  for  a  description  of  it,  is  referred  to  a  work  on 
medicine. 

SINUS  FISTULA. 

When  an  abscess  opens  spontaneously,  or  is  opened 
artificially,  we  have  seen  that  the  cavity  irsually  tills  up 
with  granulations.  Under  some  circumstances,  however, 
as  when  an  abscess  is  connected  with  dead  bone,  or  con- 
tains a  foreign  body,  or  is  formed  in  connection  with  a 
mucous  canal  or  secreting  gland,  or  its  walls  after  opening 
are  prevented  from  remaining  in  contact  by  muscular 
action,  the  abscess  does  not  close,  but  degenerates  into  a 
suppurating  track  called  a  sinus  or  fistula.  Though  the 
terms  sinus  and  iistula  are  often  used  synonymously,  the 
foi'mer  is  generally  appUed  to  such  a  track  when  it  is 
onlj'  open  at  one  end,  the  latter  when  it  is  open  at  both 
ends.  Although,  perhaps,  a  sinus  or  a  fistula  more  often 
owes  its  origin  to  the  non-closure  of  a,n  abscess,  and  is 
hence  described  here,  it  may  be  the  result  of  a  wound,  of 
ulceration,  of  sloughing,  or  of  a  congenital  defect.  Special 
forms  of  fistulte,  as  fistula  in  ano,  recto-vesical,  salivary 
fistula,  &c.,  will  receive  special  notice  under  diseases  of 
organs.  Hero  it  may  be  said  generally  that  a  sinus,  and 
in  some  instances  a  iistula,  is  a  long  and  often  tortuous 
suppurating  track,  lined  hy  a  false  membrane,  and  usually 
opening  in  the  midst  of  prominent  granulations.  Tnat- 
meid. — The  cause  should  bo  sought,  and  if  ]iossiblo 
removed,  and  t)io  walls  of  the  sinus  then  ])ressed  together 
by  careful  bandaging.  The  bandage  slionld  be  so  applied 
as  to  prevent  the  accumulation  of  pus  in  the  deeper  end, 
and  the  consequent  reconversion  of  tho  sinus  into  an  abscess. 
If  this  is  foTind  impracticable,  a  drainage-tube  should  bo 
inserted  and  shortened  daily  as  tho  sinus  gradually  tills 
up  from  the  bottom.  When  tho  sinus  lias  existed  long, 
and  the  walls  are  callous  and  indurated,  it  should  be  stinui- 
latod  by  injections  of  tincture  ol:  ioiliiu!,  nitrate  of  silver, 
or  tho  like.    Or  tiio  false  membrane  ma,y  be  destroyed  by 
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cliloride  of  zinc,  the  galvano-cautery  wire,  or  the  iDenzoline 
or  actual  cautery.  These  and  such  like  means  failing, 
the  sinus  shoukl  be  laid  freely  open,  the  false  membrane 
scraped  away  by  a  Volkmann's  spoon,  and  the  wound 
plugged  with  iodoform  gauze  or  other  antiseptic  material 
to  ensure  healing  from  the  bottom.  Where  the  laying 
open  of  a  sinus  would  involTe  important  structures,  as  a 
large  vessel,  or  necessitate  an  extensive  wound,  or  is 
otherwise  impracticable  orixnadvisable,  a  counter-opening 
should  be  made  by  cutting  on  the  end  of  a  long  probe, 
and  the  sinus  then  drained  by  passing  a  drainage-tube  at 
fii-st  thi'ough  it,  and  subsequently  in  at  each  end,  and 
gradualljf  withdrawing  the  two  portions  as  the  sinus 
heals.  At  the  same  time  that  these  local  means  are 
adopted,  attention  must  be  paid  to  the  general  health,  as 
the  intractability  of  a  sinus  may  depend  in  part,  or  even 
entirely,  upon  some  constitutional  derangement.  The 
treatment  of  special  fistulaa  is  eLscwhere  described.  (See 
Fistula  in  una,  &c.) 


TJLCERATIO^r  AXD  ULCERS. 

Ulceuatiox  is  another  of  the  terminations  of  inilam- 
mation  and  consists  in  the  molecular  death  of  the  tissues, 
which  are  then  cast  off  in  a  minutely  disintegrated  or 
jmrtly  lic|uid  state,  forming  a  discliarge  or  ichor._  The 
softening  and  breaking  down  of  a  now  growth  is  a  .similar 
process,  though  not  "due  to  inflammation,  and  is  also 
spoken  of  as  ulceration.  Ulceration  may  occur  in  any 
tissue  of  the  body.  Here,  however,  our  description  will 
•chiefly  apply  to  the  process  as  it  affects  the  skin  or  mucous 
membrane.  Let  us  first  study  the  process  as  it  inay  bo 
followed  with  the  naked  eye  in  a  ]iortion  of  inflamed 
skin.  The  (niticlo  in  tlic  centre  of  the  inflamed  s]5ot  se- 
parates or  is  rubbed  olV,  and  a  raw  surface  is  thus  left 
which  gradually  enlarges  in  depth  and  extent  leaving  an 
angry  looking  sore  exuding  a  sanions  dischargy.  Sup- 
posing the  destructive  process  to  now  cease,  minute  red 
points  called  granulations  spring  u])  from  the  surface  of 
tlie  sore  and'tho  discharge  is  replaced  by  healthy  pus. 
The  ulcer  skins  over  f  I'om  the  margins,  till  the  raw  surface 
is  thus  covered  in,  and  iinally  a  scur  only  is  left  to  mark 
the  situation  of  the  former  wound. 

The  Minute  Chiuujcs  which  occur  in  the  coui'se  of  the 
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process  are  as  follows  :  the  tissues  at  tlie  focus  of  inflam- 
mation where  stasis  has  already  occurred  become  infiltrated 
with  serum  and  leucocytes;  this  leads  to  the  increased 
proliferation  of  the  cells  of  the  cuticle,  which  are  pushed 
forward  before  they  have  had  time  to  assume  their  horny 
character,  and  the  "cuticle  thus  softened  readily  separates 
or  is  rubbed  off,  leaving  the  dermis  raw  and  exposed. 
The  infiltrated  and  softened  tissues  become  disintegrated 
by  the  pressm-e  of  the  leucocytes,  which  together  with  the 
dead  tissue  are  cast  oiS  in  a  molecular  and  partly  liqmd 


Fig.  3. — Diagram  of  ulceration.    Formation  of  granulation 
tissue. 

foiin.  When  the  cause  of  the  ulceration  is  removed  the 
circulation  around  becomes  nonnal,  the  infiltration  of 
leucocytes  and  serum  ceases,  loops  of  capillaries  (Fig.  3) 
grow  out  from  the  neighbouring  vessels  among  the  small 
round  cells  which  arc  derived  either  from  the  leucocytes 
or  from  the  cells  of  the  original  tissue,  and  together  with 
them  form  the  gi'anulation  tissue. 

The  supci'ficial  layers  of  these  cells  at  first  degenerate 
and  are  cast  off  as  pus,  but  under  healthy  conditions  the 
granulation  tissue  outbalances  in  its  growth  the  super- 
ficial disintegration  and  thus  fills  up  the  ulcer.  Now 
epithelium  is  formed  from  the  old  ejiithelium  at  the 
margin  of  the  ulcer,  and  gradually  sprc^ads  over  the 
surface  of  the  granulations  till  the  ulcer  is  finally 
skinned  over.  The  granidations  develop  into  fibrous 
tissue  which  slowly  contracts,  helping  to  reduce  the  size 
of  the  wound. 

Causes. — Ulceration,  oxcoiit  in  tho  case  of  now  growths, 
where  it  is  brought  about  by  tho  ])ressuro  of  tho  in- 
I  filtrating  cell-growth,  is  tho  result  of  inllammation. 
Eor  a  fuller  ac(x)unt  of  tho  causes  of  idceration  wo  nuist 
therefore  rcfcn-  tho  student  to  tho  causes  oi'  inllammation. 
Here  it  may  briefly  bo  said  that  tho  ulcerations  of  tho  in- 
teguments so  common  in  surgical  practice  are  generally 
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tlieresult  of  : — 1.  Injmy,  of  ten  slight,  inflicted  on  parts  the 
vitality  of  which  is  already  lowered  by  poor  li^ang,  ad- 
vancing age,  and  chronic  congestions  due  to  vaiicose 
veins,  long-standing,  &c.  2.  Certain  morlDid  states  of  the 
system,  siich  as  are  "indiiced  by  syphilis  and  struma.  3. 
Pressure,  especially  when  conjoined  with  a  defective 
nerve-supply ;  as  an  example  of  which  may  be  mentioned 
bedsores  occurring  in  cases  of  injury  to  the  spinal 
cord. 

The  treatment  of  ulceration  varies  according  to  the  local 
condition  of  the  ulcer  and  the  constitutional  state  of  the 
patient,  andwillbe  discussed  under  Varieties  of  Ulcers.  All 
that  need  be  said  in  general  is,  that  the  cause  should  if 
possible  be  removed,  all  sources  of  irritation  avoided,  the 
constitutional  state  of  the  patient  treated  with  appropriate 
remedies,  and  such  dressings  applied  as  are  indicated  by 
the  local  condition  of  the  xdcev. 

Diseases  of  cicatrices. — After  an  ulcer  has  healed 
over  and  the  granulation  tissue  has  been  convertecl  into 
fibrous  tissue,  this  latter  continues  to  shrink,  leading  to 
obliteration  of  the  blood  vessels  in  the  cicatrix  and 
causing  contraction  and  often  distortion  of  the  sui-- 
rounding  parts.  Cicatrices  differ  from  normal  skin 
in  that  they  are  devoid  of  sweat-ducts,  hair-follicles, 
sebaceous  glands,  and  lymphatics,  and  being  also  butpoorly 
supplied  with  nerves  and  vessels,  are  very  apt_  to  break 
down  on  slight  provocation  leading  to  a  re-opening  of  the 
ulcer.  Moreover,  owing  to  their  unstable  nature  they  are 
liable  to  undergo  certain  changes  and  become  the  scat  of 
keloid,  o]nthelioma  and  warty  excrescences,  and  to  be  at- 
tended with  itching,  pain,  and  intense  neuralgia. 


TJLCEES. 

An  ulcer  is  the  term  ap]ilicd  to  an  open  soro  produced 
by  a  loss  of  substance  of  the  free  surface  of  the  skin  or 
niucous  membrane  in  the  process  of  ulceration,  or  of 
ulceration  and  gangrene  combined.  The  term,  moreover, 
is  sometimes  extcnulod  to  any  open  gramilatuig  wound  the 
residt  of  an  injury  or  operation.  . 

Varieties  of  ' Ulcers.— Thi,  various  names  given  to  ulcers 
nro  derived 'either  from  their  local  coii(htions  and  sur- 
roiindings  or  from  their  speciiic  cause.  The  characters  of 
the  specific  ulcer.s,  however,  often  become  obscured  In- 
accidental  local  conditions,  and  these  latter  agam  are 
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constantly  changing  from  day  to  clay,  so  that  an  iilcer 
^v]lich  at  one  time  would  be  called  callous  may  at  another 
he  in  a  sloughing  state.  The  following  are  examples  of 
the  chief  types  "of  ulcers,  but  in  practice  many  muKjr 
shades  of  chfference  in  the  local  appearances  are  met 
with,  so  that  it  may  be  difficult  or  impossible  to  assign  a 
given  ulcer  to  a  particular  type. 

A.  Ulcers  luhose  characters  depend  upon  their  local 
condition. 

.    1.  The  simple,  healthy,  or  healing  ulcer.— The  edges  are 
smooth,  and  shelving,  and  extend  in  the  form  of  a  blmsh- 
white  film  over  the  marginal  granulations.    The  base  is 
level,  or  nea.rly  so,  and  covered  with  healthy  granula- 
tions.   The  dis'charge  is  laudable  pus,  or  if  the  ulcer  is 
di-essed  antiseptically,  and  all  irritation  avoided,  merely 
healthy  serum.    The  sm-rounding  skin  is  healthy.  This 
is  the  type  that  all  ulcers  assirme  when  healing.  Treat- 
ment.—Best  and  protection  by  any  light  unirritatmg 
di-essing  is  all  that  is  usually  requu-ed.  When  large,  cica- 
trization may  be  promoted  by  skin-grafting.   Small  pieces 
of  healthy  skin,  including  the  rete  mucosum  or  actively 
growing  epithelial  layer,  but  not  the  whole  thickness  of 
the  corium,  should  be  snipped  from  the  patient's  arm  or 
elsewhere  by  the  skin  grafting  scissors  and  placed  at  once 
with  gentle  pressure  on  the  granulating  surface  of  the 
ulcer,  and  retained  there  by  suitable  dressings  until  they 
have  become  adherent.    After  a  few  days  the  grafts  often 
disappear,  but  this  may  only  be  owing  to  the  loss  of  the 
horny  layer  of  the  epidermis  which  gives  it  its  opacity. 
The  active  deeper  layer  which  is  transparent  may  still 
be  there,  and  the  grafts,  if  the  process  is  successful,  will 
become  apparent  in  a  few  days,  as  in  the  course  of  growth 
the  deeper  cells  are  pushed  forward  and  become  horny. 
Prom  each  islet  of  cpitheliunr  thus  grafted  new  c]ntliolium 
spreads  over  the  surface  of  the  sore.    The  grauulaling 
surface  of  the  ulcer  must  be  healthy  or  the  grafting  Avill 
not  succeed. 

Sponge  grafting,  when  the  ulcer  is  deep,  has  boon  re- 
commended by  rrofossor  Hamilton,  but  in  the  cases  in 
which  I  have  seen  it  tried  it  has  not  been  attended  with 
success. 

I'he  e.nihf'ranl  (irfnnrpus  ulcer  is  genei'ally  dne  to  ob- 
structed venous  return  from  the  granulations,  the  result 
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of  undue  contraction  of  surroiinding  tissues,  as  seen,  for 
example,  after  a  burn.  The  edges  are  healthy,  but  the 
granuiations  rise  up  above  the  surface,  and  are  turgid,  dark 
red,  redundant,  and  readily  bleed.  The  discharge  is 
purulent.  Treatment. — Solid  nitrate  of  .silver  should  be 
rubbed  over  the  granulations  until  they  are  reduced  to 
healthy  proportions. 

Tlia  oidemalous  or  treak  ulcer  generally  occm-s  in  con- 
nection with  strumous  bones  or  joints,  hut  any  ulcei-  may 
become  cedematous  if  healing  is  delaj'ed  by  the  too  long 
use  of  emollient  applications.  The  edges  and  sruToimd- 
ings  are  generally  healthy;  and  the  granulations  upraised, 
f^abbJ^  bulbous,  somi-translucent,  waterj-,  and  friable. 
The  discharge  is  profuse  and  watery.  Treatment. — 
Eemoval  of  the  cause  where  possible  ;  uniform  pressiu-e ; 
and  application  of  nitrate  of  silver  lotions^  or  like 
astringents. 

The  riiflaitimatori/  and  inflamed  vlccr. — These  tenns 
are  applied  to  ulcers  in  which  the  inflammatory  pheno- 
mena are  the  most  marked  feature.  The  inflammation 
may  depend  on  some  constitutional  disturbance  conse- 
quent upon  alcoholism,  poor  living,  and  the  like ;  or  it 
may  be  the  result  of  local  irritation  appbed  to  any  ulcer 
whatever  its  previous  character.  For  the  piu-pose  of  dis- 
tinction, the  term  iuflammatory  is  appbed  to  the  foraier 
condition,  whilst  the  term  inflanied  is  generally  restricted 
to  ulcers  of  the  latter  class.  Inflammatory  ulcers  have 
generally  an  irregular  shape,  the  edges  are  ragged  and 
shi-eddy,  or  abrupt  or  sharp-cut,  the  sm-roundiug  skin  is 
red  and  cedematous,  the  base  void  of  granulations,  cby. 
livid-red,  or  covered  with  a  serous,  sauious  discharge 
mixed  with  tissue  deluis,  and  if  the  inflamination  is  very 
acute,  yellow  slouglis.  "When  iuflannuation  attacks  a 
previouslv  granulating  ulcer,  the  gi-auulations  become 
florid  anil  swollen,  and  generally  slough.  M'hilst  the 
surrounding  jiarts  present  the  ordinary  inilammatory 
phenomena.  Tlie  treatment  should  consist  of  rest,  the 
elevation  of  the  ]->art,  the  removal  of  all  local  irritation, 
the  apiilication  of  warm  antiseptic  lotions,  as  boric  acid, 
on  lint,  a,nd  attention  to  the  constitutional  state  and 
regulation  of  the  secretions. 

'The  sloughiixi  7f/cvr.— This  is  merely  a  severer  degree  of 
the  former,  anil  differs  from  it  in  that  the  inflammatory 
process  is  more  intense  and  of  a  spreading  and  infective 
character.  It  is  seldom  met  Avith  except  in  couuectiou  with 
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venereal  disease.  The  ulcer  spreads  with,  grea.t  rapidity, 
the  ed2,'es  are  underiuined  and  inverted,  and  dusky  red, 
and  the  base  is  covered  by  an  ash-grey  or  black  slough, 
i  There  is  commonly  much  pain  and  severe  constitutional 
fever.  The  treatment  is  similar  to  that  of  the  inilamod 
variety.  Antiseptics  should  be  freely  used  if  the  ulcer 
is  foul,  and  opium  given  if  there  is  much  pain.  When 
due  to'  syphilis,  the  proper  remedies  for  that  affection 
should,  of  course,  be  given ;  but  mercury  should  be  used 
cautiously,  or  be  altogether  withheld  till  the  sloughing 
has  ceased.  , 

The  2)]iacjed(mic  ulcer,  owing  to  improved  sanitation 
and  hygiene,   and  the  more    scientific   treatment  of 
■wounds,''is  seldom  seen  at  the  present  day,  except  in  con- 
nection with  venereal  disease  in  persons  whose  constitu- 
tion is  thoroughly  broken  down  by  intemperance,  poor 
living,  and  general  neglect.    The  exciting  cause  is  pro- 
bably inoculation  with  a  specitic  micro-organism.  _  The 
I   edges  of  the  ulcer  are  irregular,  swollen,  and  undermined, 
I   and  of  a  dark,  purplish,  and  dusky  red  colour-.  _  The  sur- 
'   face  is  devoid  of  granulations,  and  covered  with  a  dark 
j   blood-stained    ichorous    discharge,   often  mixed  with 
i   sloughs.    When  the  sloughing  pi'oceeds  to  any  extent, 
the  ulcer  is  spokeu  of  as  sloughing  phagedtena.  The 
ulcer  spreads  with  fearful  rapidity,  and  often  destroys  the 
I   whole  organ,  as  the  penis  or  vulva,  and  is  attended  by 
j    severe    constitutional    disturbance.      Treutinent.  —  The 
I   patient  should  be  placed  under  an  antesthetic,  the  surf;ico 
i    of  the  ulcer  dried,  and  then  thoroughly  destroyed  with 
I    fuming  nitric  acid.    The  continuous  use  of  the  hot  bath 
I    is  often  of  much  scr\'ice  in  phagcdtena  of  the  penis  or 
vulva.    Internally  opium  should  bo  given  in  full  doses, 
with  tonics,  nourishing  diet,  and  when  indicated  stimu- 
lants.   Thorough  ventilation  and  good  hygiene  generally 
are  imjjerative. 

Tlie  rJironic,  adioas,  or  indoJcid  ulcer. —  This  condition 
of  an  rdcer  is  the  result  of  continued  ivritiitiou  and  neglect, 
in  consequence  of  which  the  edges  become  iiililtrat.ed  with 
inflammatory  material,  which  impedes  the  circulation  and 
prevents  healiug.  It  is  very  comniou  in  the  lower  third 
of  the  leg  in  the  x'oorer  (dasses.  The  cjdges  are  smooth, 
white,  callous,  rounded,  steep,  and  quite  insensitive  wlieii 
touched.  The  skin  around  is  generally  congested  or  ec/.e- 
matous.  The  base  is  covered  with  a,  thin  sanious  discharge, 
whilst  there  are  either  no  granulations,  or  such  as  are 
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present  are  small,  flabby,  pale,  aud  iU-formed.  These 
■ulcers  often  exist  for  5'ears,  and  are  usually  attended 
with,  little  pain,  and  though  they  are  at  times  small,  at 
other  times  extend  nearly  round  the  whole  leg.  They 
are  often  adherent  to  the  periosteum,  fascia,  or  bone. 
Treatment.— The  callous  edges  should  first  be  softened  by 
emollient  dressings,  and  uniform  pressure  subsequently 
applied  by  a  Martin's  bandage,  or  by  strapping  and  a 
bandage  after  Baynton's  method.  "When  very  large, 
amputation  under  some  circumstances  may  be  called  for. 

The  varicose  and  eczematous  ulcer. — These  tenns  are 
applied  to  any  ulcer,  whatever  its  other  characters,  when 
associated  respectively  with  a  varicose  state  of  the  veins, 
or  an  eczematous  condition  of  the  skin.  Both  conditions 
frequently  occiu-  together,  and  are  generally  dependent  on 
a  varicose  state  of  the  veins,  and  will  be  described  under 
Diseases  of  the  Veins. 

The  irritahle  or  2Mwftd  t(/c«-.— Though  any  ulcer  may 
be  iiTitable  or  painful, 'the  above  terms  are  generally  re- 
stricted to  a  small  painful  fissui-e  about  the  anus  (see 
Diseases  of  Eectimi),  and  to  a  small,  superficial,  generally 
cono-ested  ulcer,  commonly  situated  about  the  ankle,  and 
occurring  chiefly  in  women  bevond  middle  life.  The  pam 
is  often  intense,"  and  is  goneraUy  behoved  to  depend  upon 
the  involvement  of  the  nerve  endings.  Treatment.— The 
improvement  of  the  general  health,  small  doses  of  opium, 
and  cauterization  ^-ith  nitrate  of  silver  wiU  often  suffice 
to  cure  the  ulcer.  In  inveterate  cases  an  attempt  may 
be  made  to  divide  the  nerves  subcutaueously  after  the 
manner  of  Hilton. 

B.  Ulcers  luJwse  characters  depend  upon  their  specific 
origin, 

Siriimons  ulcers  are  genorallv  duo  to  the  breaking  down 
of  enlarged  tuberculous  Ivmphatic  glands,  the  bursting  of 
subcutaneous  strumous  abscesses,  or  the  ulceration  ot  the 
so-called  strumous  nodules.  They  are  generally  multiple 
and  often  confluent,  forming  an  irregular  nidolcnt  sore. 
The  ed-'os  are  pale,  bluish-pmk,  thm,  and  undermined. 
The  .n"inulations  are  pale,  axlematous,  in-otrudmg.  and 
readifv  bleed  when  touched.  The  disehnrgo  is  thm 
Yclkn;isli-grecn,  and  scanty.  Enlarged  glands  and 
cicatrices  of  ulcers  are  frequently  present  ui  their  near 
neighbourhood.    The  cicatrices  arc  generally  raised,  pale 
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piuk  or  -tt'liite,  whilst  the  skiu  i.s  oi'teu  puckered  in 
around  them.  Treatment. — ■Constitutionally  that  for 
struma.  Locally  the  sore  should  be  destroj-ed  by 
paring  away  the  edges,  and  scraping  the  base  with  a 
Yolkmauu's  spoon.  The  cicatrices  luajr  sometimes  be 
dispersed  hj  I'epeated  blisterings. 

Sijplnlitic  ulcers, — Primary  ulcers  or  chancres  are 
described  under  syphilis.  Those  occuriing  in  the  course 
of  constitutional  syphilis  may  be  divided  into  the  super- 
ficial and  deep. 

«.  The  sxjicrficui/  occur  in  tho  course  of  tubercular  and 
pustular  syphilides,  and  are  often  associated  with  patches 
of  these  eruptions  on  other  parts  of  the  body.  They  are 
usually  cii'cular  or  cresceiitic  in  shape,  s'preading  by 
their  convex  margin,  and  healing  on  their  concave.  Their 
edges  are  sharp-cut  and  often  surrounded  by  an  areola  of 
dusky  redness ;  their  base  is  but  slightly  depressed,  and 
of  a  dark-red  colour,  and  is  often  covered  by  a  yellow 
slougli,  ov  a  rupial  or  ecthjnnat(jus  scab.  Several  of 
these  ulcers  frequently  coalesce, giving  rise  to  a  serpiginous 
or  annular  form  of  ulceration,  which  is  very  characteristic 
of  sj-philis.    Treatment. —fiQQ  Syphilis. 

h.  The  deep  are  due  to  the  breaking  down  of  gummata. 
They  are  cii-cular  or  oval  in  shape  ;  their  edges  are  steep, 
sharp-cut,  sbghtly  scooi)od  out,  and  of  a  dull  red  colour; 
and  their  base  is  depressed  and  covered  with  a  yellow 
slough  and  the  debris  of  breaking-down  tissue.  They 
^"ave  1   i        •    •  ■  -  •- 

ith  1' 

pott  ^  ^_    

cases  mercury ;  whilst  locally  a  poultice  may  be  api)lied 
till  the  slough  has  separated,  and  then  lolack  wash, 
iodoform,  or  tho  red  oxide  of  mercury  ointment. 

''"'dy  tdcers  are  such  as  are  met  with  over  gouty  parts. 
They  arc  small  and  superficial,  a.nd  the  discharge  as  it 
dries  leaves  a  chalk-like  deposit  of  urate  of  soda  on  the 
surface  of  the  ulcer. 

The  scorbutic  uher.  Should  a.n  ulcer  exist  in  a  iierson 
attected  with  scurvy,  its  surface  becomes  covered  by  a 
spongy,  dark-coloured,  strongly-adherent  fa>tid  crust  tho 
reinoval  of  which  is  attended  with  free  bleeding,  and  is 
tollowed  by  tho  ra]Hd  reproduction  of  tho  same  ma,terial. 

Lupous,  epithdmrnutous,  rodent,  carcinomatous,  and  sarco- 
matous tdcers  will  be  found  described  in  the  sections  on 
Jjupus,  Tumours,  &c. 
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GAJTGRENE  OR  MOETIFICATIOX. 

Altliough  gangrene  may  occur  from  causes  other  than 
inflammation,  it  is,  as  we  have  seen,  one  of  its  resiiits, 
and  is  therefore  descrihed  here.  It  ditfers  from  ulceration 
in  that  the  affected  tissue  dies  en  masse  instead  ot  m  a 
molecular  manner.  +  „ 

Genercd  outHne  of  the  j^rocess.—Let  us  take  as  our  type 
"•angrene  as  it  occurs  in  a  superficial  part  as  the  result  ol 
fnflammation.    The  part  which  was  F-e^;^"^^ ^o^^^X^ 
painful,  and  swelled  becomes  cold,  gradually  falhng  to  the 
temperature  of  the  surrounding  medium.   Ihe  pam.  which 
iust  before  the  gangrene  sets  in,  is_  olten  ot  a  peculiar 
burning  character,  ceases,  and  sensation  is  completely  lost 
both  to  the  touch  and  all  other  external  stimuh.   Ihe  skin, 
formerly  red,  becomes  of  a  peculiar  pale  earthv  colour 
mottled  in  places  with  patches  of  green  or  red     ^ow  the 
Article  separates  in  the  form  of  blebs,  or  can  be  remoTed 
by  gentle  touching,  leaving  the  deimis  below  wet  and 
slippery.    A  pecuHar  crepitant  sensation  is  felt  on  pre.- 
siui,  on  account  of  the  formation  of  putrescent  gases  m 
the  tissues,  which,  if  cut  into,  are  found  stained  ai  d  ni- 
filtrated  with  a  red  fluid.    The  part  now  becomes  blacki.h 
^Iwn,  and  exhales  the  pecuhar  odom-  ot  ^lecomix-sing 
animal  matter.    Supposing  the  process 
ulceration  is  set  up  at  the  expense  o   t^^,^ /^"^  ^^^f/j^^^ 
bordering  upon  the  gangrenous  part ;  a  bright  red  line  (the 
li  r^fdanarcaUon  a.  it  is  called)  is  thus  ^ovuM^<^ 
the  i  ving  and  the  dead;  this  deepens,  and  hnal  >  the 
:ti.n^ nous  part  is  thrown  off  in  the  form  ot  a  sM>^ 
A>u,h.  lea.dng  a  healthy  granulating  woimd  .  I  ch 
c  cnlrizL^in  the  \isual  way.    The  ..^.'^./-"g  -  ^ 
occur  during  the  above  process  are  as  foj^^^^,  --.^f/^J^^^^^^^ 
+v.,+i,ni  nf  the  leucocvtes   s  so  excessive  that  the  piooci 
Simd^      th^t  s^cs\it  the  focus  of  inilammat.m  is  cut 
S  a  the  part  foses  its  yihility  and  dies;  t  -  ml  c..p^^ 
.h.s  break  down,  and  then- hannoglobni  .  ^^^^ 

\  f  it  were  no  longer  hi  connection  with  the  bod>  .  \> 

^■^  Unless  kvctcvia  enter,  the  tissues  mulergo  fatty  ch.inges 
(necrobiosis),  uot  putrefaction. 


35 


the  "angrene  ceases  to  spread,  tlic  living  tissues  immedi- 
ately in  contact  Avitli  the  dead  part,  owing  to  the  irritation 
of  its  presence,  become  intensely  congested  (hence  the 
red  lino  of  demarcation)  and,  suhsequently,  m  conse- 
quence of  theu-  inliltration  with  leucocytes,  soften  and 
break  down  into  pus  ;  and  their  cohesion  being  thus  lost, 
the  dead  part  is  cast  olf .  Hcemorrhage,  during  the  pro- 
cess of  separation,  is  prevented  by  the  thrombi  tilling  the 
vessels,  which,  subsequently,  become  permanently  sealed 
as  explained  in  the  section  on  hoemorrhage.  Granula- 
tions in  the  meanwhile  spring  up  on  the  surface  of  the 
ulcer  left  on  the  removal  of  the  slough,  and  cicatrization 
is  effected  in  the  way  described  under  ulceration. 
In  the  meanwhile,  if  the  gangrene  is  at  all  extensive,  or 
aifects  a  vital  organ,  as  a  knuckle  of  intestine,  it  exercises 
a  marked  effect  on  the  constitution.  The  vital  powers 
are  depressed ;  the  heart's  action  is  feeble,  the  pulse  small, 
soft,  and  quickened,  the  tongue  di-y  and  brown,  the  lips 
are  covered  with  sordes,  and  the  appetite  is  lost whilst 
later,  as  the  products  of  putrefaction  are  absorbed  into  the 
system,  sjnnptoms  of  septic  poisoning  {sapnemia)  set  in. 

The  above  may  be  taken  as  a  type  of  Avhat  is  called 
inflammatory  gangrene.  Gangrene,  however,  may  I'esult 
from  causes  other  than  inflammation,  and  the  dead  part, 
instead  of  becoming  swollen  and  infiltrated  ^T.th  fluids, 
may  shrivel  up  and  become  quite  di-j^  and  mummified. 
Hence  the  division  sometimes  made  into  moitit  and  dry 
gangrene. 

The  moist  or  dry  appearance  of  the  part  depends  upon 
whether  the  tissues  at  the  time  that  gangrene  supervenes 
are  charged  with  blood  as  in  inflammatory  gangrene  and 
in  gangrene  from  venous  obstruction ;  or,  whether  they 
are  more  or  loss  deprived  of  l)lood,  as  in  gangrene  from 
the  blocking  of  the  main  artery  su])plying  the  part.  The 
two  conditions  sometimes  run  into  ono  another,  the  dead 
part  at  first  being  moist,  and  subsequently  becoming, 
as  the  fluids  evaporate,  more  or  less  dry.  The  different 
■  apiKjarancos  ]n'eseut('d  by  the  gangrenous  part  will  bo 
further  describt.'d  under  Varieties  of  Ga.ugrone,  as  it  varies 
according  to  the  cause  iiroducing  it.  The  causes  of  gan- 
grene, therciforo,  must  first  bo  considered. 

Causes. — The  immediate  cause  of  gangrouo,  whctlier  the 
process  is  induced  by  inllammation,  as  descriljod  above, 
or  otherwise,  may  bo  said  to  bo  any  agent  wliich  is 
capable  of  destroying  the  vitality  of  the  tissues  or  cutting 
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off  their  nutrient  sirpply.  The  ag'ents  capaljle  of  inducing 
one  or  other  or  both  of  tliese  conditions  are  Yory  munerous. 
Some  of  them  are  in  themselves  alone  sufficient  to  act  in 
this  -way.  For  others,  however,  to  become  operative, 
certain  prior  changes  in  the  tissues  -would  appear  to  be 
necessary.  The  causes  of  gangrene,  therefore,  may  be 
considered  under  the  heads  of  predisposing  and  exciting.  . 

The  PredisjMsing  causes  are  such  as  impau-_the  vitality 
of  the  tissues,  and  render  them  less  able  to  resist  injmious 
influences.  They,  therefore,  include  those  akeady  given 
under  Inflammation  (page  o),  and  amongst  them  may  be 
especially  mentioned  old  age,  feeble  action  of  the  heart, 
chronic  congestion  of  a  part,  deteriorated  blood  as  m_ 
diabetes  and  Bright's  disease,  and  impairment  or  loss  ot 
nerve  influence  from  injm'y  or  disease  of  the  nerve- 
centres  or  nerve-trunlis. 

Excitivq  muses. — Those  may  be  considered  under  the 
foUo-nang  heads: — 1.  FJiyskal  or  dwrnkul  o,7(^« cie-s  which  act 
by  directly  destroying  the  vitality  of  the  tissues.  Among 
these  may  be  mentioned  mechanical  A-iolence,  as  a  severe 
crushing  "of  part  of  a  limb;  excessive  heat,  as  m  burns 
and  scalds;  intense  cold,  as  in  frost-bite:  chemical  action 
from  strong  acids,  alkalies,  putrid  secretions,  and  the 
like.    Although  these  may  act  by  directly  killing^  the 
tissues  of  the^'part,  their  action  is  often  aided  by  mflam- 
mation,  as  seen  for  instance  in  a  crushed  foot,  where  bcitli 
the  injury  and  the  subsequent  inflammation  determine 
the  death  of  the  member.   2.  Injlnnwaiion  causes  gangrene 
in  part  by  the  ]-iressiu-e  of  the  inflammatory  exudation 
and  the  stasis  in  the  vessels  cutting  off  the  nutritive 
supplv,  and  in  part  by  the  action  of  the  irritant  causing 
the  inllammation.    The  lattc-r  is  especially  the  case  m  the 
septic  and  infective  inflammations,  the  noxa  hero  heing 
cither  the  ])r(.ducts  of  putrefactiim  {piomuincs)  or  micro- 
organisms (haciHi  or  viin-ororri).     Some  niilainmations 
alwavs  terminate  in  o-annrene.  as  carbuncle  and  malignant 
pustuh-.    The  mainu-r  in  which  imcro-organisms  act  in 
producin- -an-ivneis  not  dclermiued.    15.  Obsfrucliou  io 
the  (irlrrhii.  sii],phi,  as  from  li-ature  of  the  mam  artery, 
embolism,  thrombosis  or  ru])ture  of  the  artery  supplying 
the  part,  and  si)asm  of  the  arterioles  due  to  long  ingestion 
of  ergot.    4.  OhMnulion  1o  ihc  capiUani  nrcuhiiwn  irom 
thrombosis  or  )nvssure.    As  examples  of  this  in.iy  be 
mentioned,  bed-sores  from  ].ressure  of  the  ]>art  between 
the  bed  and  a  point  of  bone ;  the  death  of  the  skm  and 
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bone  in  cellulitis  and  periostitis  respectively  from  com- 
pression of  the  capillaries  by  the  inllammatory  effusion ; 
local  sloughing  from  the  pressure  of  a  splint  or  a  new 
orowth;'  cancruni  oris  from  thrombosis  of  the  capilla- 
ries, &c.  5.  Obstruction  to  the  venous  return  as  seen  in 
strangulated  hernia,  paraphimosis,  tight  bandaging,  &c. 
Obstructed  venous  return,  however,  is  generally  associated 
■with  obstruction  to  the  arterial  supply  as  well. 

The  Signs  of  </angrene  vary  consideraldy  according  to 
the  cause.  The  general  sjmiptoms  in  the  acute  inflainma- 
1 3ry  form  have  ab'eady  been  given  in  the  outline  of  the 
process  (page  34).  Those  of  the  special  forms  will  be 
farther  mentioned  under  varieties  of  gangrene  and  else 
where,  as  in  the  section  on  Cancrum  Oris,  &c. 

The  Treatment,  like  the  symptoms  of  gangrene,  depends 
,    so  much  upon  the  cause  and  nature  of  the  gangrene,  that 
i    its  details  can  only  be  given  under  the  special  varieties. 
Hero,  however,  it  "may  be  said  that  the  general  indications 
for  treatment,  wliatevcr  the  variety,  are — (1)  To  remove 
I    where  possible  the  cause,  as  a  tight  bandage  constrict- 
'     ing  a  limlj,  putrefactive  processes  in  wounds,  tension, 
pressure,  and  so  on.    (2)  To  prevent  gangrene,  when 
tlu-eatened,  from  actually  occurring  by  maintaining  the 
warmth  of  the  piii't,  and  endeavouring  to  relieve  the 
(■ml)arrassed  ciivailation  by  elevating  the  Unib  and  gentle 
friction  when  there  is  venous  congestion,  iN:c.  ;  and  (3) 
When  gangi'cno  has  actually  occurred,  to  check  it  spread- 
ing; to  promote  the  separation  of  tlio  dead  from  the 
living  part,  or  remove  it  by  amputation  ;  to  control  as 
far  as  possible  the  formation  of  the  ])roducts  of  putrefac- 
tion by  keeping  the  part  dvy,  and  the  free  use  of  anti- 
septics; to  sujjport  the  patient's  strength;  to  counteract 
the  deleterious  effects  on  tlie  constitution  I'rom  the  aljsorp- 
tion  of  the  septic  jioisou ;  and  to  soothe  ])iiin  by  iqiium. 

\'(tricli('s  (if  f/iui;/rcii<'. — We  have  just  seen  that  gangrene 
is  generally  divided  into  the  moist  and  dry  accordingto  the 
condition  oF  the  gangrenous  ])ai't.  Although  these  may 
bo  looked  upf)n  as  more  or  less  accidontiil  conditions, 
depending  uiion  the  amount  of  fluid  in  the  tissues  at  the 
time  that  gangrene  supervcncH,  they  are  convenient  for 
the  ])ur])ose  of  classificiition  and  are  thus  used  lierc!.  As 
('xa,m](les  of  moist  gangrene  maybe  mentioned — (1)  In- 
ilammatory  gangreuf!,  (2)  Traumatic  gangrcMio,  Hospital 
gangrene,  (4)  PhsigtMliona,  (.'))  ( 'ancrum  Oris  and  Noma, 
(G)  Carbuncle,  (7)  IJed-sores,  (8)  Diabetic  gangrene.  As 
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examples  of  the  diy— (1)  Senile  gangrene,  (2)  Gangrene 
from  embolism  or  ligature  of  a  main  artery,  (3)  Gangrene 
from  frost-bite,  ancr(4)  Eaynaud'«  disease.  Thus  it  wrLl 
be  seen  that  there  may  be  made  almost  as  many  vaneties 
of  gangrene  as  there  are  causes  producing  it.  Here  only 
a  brief  account  of  a  few  of  the  typical  Tarieties  can 
be  given  ;  others,  as  Hospital  gangrene,  Phagedtena, 
Cancrimi  Oris,  &c.,  are  described  in  the  sections  cm  Septic 
Processes  in  wounds,  Diseases  of  the  Cheeks,  Skin,  &c. 

TrvAUMATic  GANGiiENE  may  be  di^-ided  into  the  local 
and  the  spreading. 

Local  traumatic  gangrene  is  of  common  occurrence  m 
sui-gical  hospital  practice.  It  may  be  the  result  of  a 
seyere  injury,  such  as  the  crushing  of  a  limb,  whereby  the 
tissues  are  kiUed  outright  or  their  vitality  is  so  lowered 
that  the  blood  extravasated  from  the  ^'ounded  vessels  is 
sufficient  in  addition  to  tlie  lowering  of  their  vitahty  to 
ki11  them.  Again,  it  may  be  due  to  the  ruptiu-e  of  a  niam 
artery  or  vein  Avithout  any  lesion  of  the  skin.  ihe 
syriiptoms  in  these  cases  are  as  follows The  hmb 
is  cold  and  swollen,  its  sensibility  is  lost  or  blunted, 
and  the  pulse  below  the  seat  of  injury  is  inchshnguish- 
able.  As  the  patient  recovers  from  the  shock  oi  the 
injury  the  circulation  may  return  and  all  may  be  well;  or 
the  vitality  of  the  part  may  become  completely  lost  the 
skin  discoloured,  and  the  other  signs  of  putrefaction, 
abeady  described,  set  in.  Here  the  process  is  entirely  a 
local  one,  and  is  dependent  neither  on  constitutional  dis- 
turbance, inflammation,  or  septic  agencies.  liut  it  the 
Hmb  is  not  removed,  tlie  septic  products  will  giyc  rise  to 
local  inflammation  and  to  constitutional  signs  ot  blood- 
poisoning.  The  treatment  consists  in  amputating  well 
above  the  gangrenous  part  as  soon  as  the  diagnoMs  i.s 
thoroughly  established ;  but  as  long  as  it  is  doubtlul 
wheth.u-  the  limb  will  not  recover,  the  part  should  bo 
handled  with  all  gentleness,  kept  warm  with  cottou-wool, 
and  i)laced  at  rest  on  a  pillow,  while  stimulants  should  bo 
adnunistered,  and  tight  bandaging  an.  s]din  s  avoided,  as 
such  might  be  sullicicntto  determine  the  death  ot  the  part. 

Spreculinq  traumaik  gangrvm-  is  a,  iiiuch  more  serious 
affection.  Here  the  gangrene  spreads  with  fearful  rapidity 
towards  the  trunk,"attended  with  .evere  constitutional 
symi.toins.  It  occurs  in  two  forms,  one  ot  which  appeal .  to 
depend  uiion  the  constitutional  condition  of  he  patient, 
and  is  m  attended  with  inilammatiou;  the  other  upon  a 
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septic  or  infective  inflammation.     Tlio  termor  occurs  in 
persons  wliose  vitalitv  lias  been  lowered  by  previous  ill- 
health  or  internal  injury.    It  usually  comes  on  about  the 
second  or  third  day  after  an  injury  that  has  been  ge  c- 
rally  thou-h  not  necessarily  severe.    The  bmb  become, 
swollen,  cold,  and  of  an  earthy  or  leaden  hue  and  the  gan- 
oTeue  raindlv  extends  towards  the  trunk  unattended  with 
auv  local  sign  of  inflammation  ;  the  patient  falls  into  a 
tvplioid  concUtion,  and  sinks  as  the  gangrene  reaches  the 
trunk.    The  second  or  septic  form  is  most  frequent  atter 
severe  crushes  or  bruises  of  a  limb,  especially  the  lower 
with  iniurv  of  the  bone,  as  compound  fracture  attended 
by  extravasation  and  retention  of  blood  or  serum  in  tlie 
tissues.    The  gangrene  begins  at  the  wound  and  spreads 
up  towards  the  trunk,  but  is  preceded  by  a  blush  of  m- 
flammatorv  redness.    In  tins  case  the  gangrene  is  pro- 
bably the  'result  of  a  septic  or  infective  process  lu  tho. 
wound ;  the  system  becomes  poisoned  by  the  absorption 
of  the  septic  or  infective  products ;  and  the  ordinary  signs 
of  septic  intoxication  ensue. 

Trmtmeiit.—lnthe  first  variety,  depending  on  the  con- 
stitutional condition  of  the  patient,  no  treatment  hitlicrto 
has  been  of  any  avail,  as  the  gangrene  almost  invariably 
recurs  in  the  1-laps  if  amputation  is  performed.    In  the 
second  variety,  amputation,  as  far  removed  from  the 
injury  and  gangrene  as  possible,  should  be  resorted  to 
early',  so  as  to  be  well  above  the  infiltrated  tissues.    It  is 
of  no  use  waiting  for  a  line  of  demarcation,  as  one  does  not 
form.    Tho  strength  must  bo  supported  by  stimulants 
and  fluid  nourishment,  and  opium  given  to  relieve  pain. 
As  the  gangrene  often  spreads  liigher  along  tlie  inner 
side  of  tho  limb  than  tho  outer,  the  flaps  should  in  such 
cases  bo  taken  from  the  outer  side  so  as  to  avoid  the 
infiltrated  tissues. 

Henii.E  gaxgkene  is  gonorally  taken  as  a,  typical 
examplo  of  tho  dry  variety,  but  is  often  more  or  less 
moist  when  starting  in  inflammatory  action.  It  is  usually 
the  result  of  calcilicatiou  or  of  atheroma  of  the  iirterics 
and  consequent  clotting  of  blood  on  tho  roughened  surface, 
a  ('ause  rendered  more  effective  in  old  people  by  the 
weak  prop(^lling  ac^tion  of  tho  heart,  and  feeble  circula,- 
tiou  through  tho  lower  limbs.  It  may  occasionally  bo 
l)roduced  by  embolism.  It  often  begins  aii])arently  s])on- 
taneously  as  a  black  spot  on  one  of  tlie  toes  or  th(i  side  of 
tho  foot ;  or  it  may  start  as  a  slight  or  dilTust;  inllaihma- 
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tiou  induced  hy  cutting  a  corn,  a  trivial  injury  of  tLo 
foot,  or  ulceration  of  a  bunion,  and  is  often  jireccded  by 
coldness  and  numbness,  or  cramp  in  the  feet.  It  may 
gradually  involve  the  whole  foot  and  part  of  the  leg,  the 
parts  becoming  dry,  black,  and  shrivelled.  The  process 
of  separation  is  usually  -^-ery  slow,  and  at  first  is  attended 
with  very  little  constitutional  clistm'bauco.  It  generally 
terminates  fatally.  Tmilvimt. — It  is  generally  held  that 
the  parts  shoidd  be  allowed  to  separate  spontaneously, 
the  surgeon  merely  stepping  in  to  help  natiu'e  by  severing 
the  bono  or  any  tendons  that  may  remain  after"the  softer 
tissues  have  separated.  If  this  treatment  is  followed  the 
limb  in  the  meantime  should  bo  kept  at  a  luiiform  tem- 
perature by  wrapping  it  in  cotton-'n-ool ;  the  odoiu-  of  the 
gangi'enous  part  kept  in  check  by  dressings  of  iodofoi'm 
or  diied  charcoal;  the  sti'ength  suppo'ifed  by  fluid 
nourishment  and  stimulants ;  and  pain  relie^-cd  and  the 
circulation  controlled  b_y  small  doses  of  opium.  The 
result  of  this  ti-eatment,  however,  is  at  the  best  un- 
satisfactorv.  It  has  been  proposed  by  Mr.  Ilutchinson, 
therefore,  to  amputate  at  a  distance  from  the  gangrene, 
the  objection  to  amputation  in  the  neighboiu'hood  being 
the  liability  of  the  flaps  to  slough,  the  risk  of  secondary 
hfemorrhage,  and  the  dilliculty  of  securing  the  arteries. 
Experience  has  hardly  been  sulllcient  to  settle  the 
point. 

Eayxaitd's  disease  is  a  peculiar  form  of  spontaneous 
gangrene  usually  affecting  symmetrically  the  fingers, 
toes,  ears.  It  occurs  in  jiersons  who  haA"e  jnxn'ionsly 
suffei'ed  for  a  longer  or  shorter  jieriod  from  intermittent 
attacks  of  nund)iicss  and  coldness  of  tlie  t-xtremitii's,  g^'n^•- 
rally  brought  on  liy  cold  weatlier  [Inail  mjKctijn).  folh>wed 
later  in  many  cases  l)y  l)lneness  and  congestion,  accom- 
])anii'd  l)y  l)urning  jiain  (/er-;/  iis/i/ii/.riK).  which,  in  its 
tiiiMi,  shows  a,  tendency  t<>  run  into  actual  deatli  of  tlic 
part  ((/<iii(/rni('].  Tlie  giiiigreiie  is  usually  of  the  dry  kind, 
bid  in  tlie  toes  and  shins  a  bleli  often  i'ernis,  and  tlu^  ])arts 
slough  [iiK'is/  (jii iiijri  ii<  ).  This  condilion  is  su]tposed  to 
depi'iiil  u])on  some  (list  iirlianee  of  tlu'  ^■aso-nlotor  nerve- 
ceiilre  inducing  spasm  of  the  arteriol(\s,  but  no  organic 
lesion  has  been  discovered.  J 1  ;eniat inuria  is  frecpnMitly 
observeil  in  association  mIiIi  il.  It  does  not  ajipear  at 
]iresent  to  have  ended  fatally.  7'riu/Hii  nt. — The  constant 
descending  eiirrenl.  as  ri'eomniended  by  Raynaud,  or 
jilaeiiig  the  parts  in  an  eleilric  bath,  has  been  attended 
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Tvith  good  results  before  gangrene  lias  set  in.  _  When  this 
has  occurred  it  must  bo  treated  on  general  principles  till 
the  parts  have  separated. 

TUBERCLE  ^\:XD  TUBERCULOSIS. 

Tuberculosis  is  the  nan^e  given  to  an  _  infective 
disease,  due  to  the  presence  of  tubercle  in  certain  tissues 
and  organs. 

Tubercle  may  be  defined  as  a  new  growth,  depending 
upon  the  presence  of  the  tubercle  bacillus.  Two  foi'ins 
are  described,  the  grey  and  the  yellow,  the  latter  being  a 
degenerated  condition  of  the  former.  Tubercle  may  bo 
limited  to  one  set  of  tissues,  or  to  an  orgtm  or  part  of  an 
organ  [locnl  tnhercuJosis).  Or  it  may  be  generally 
difiused  throughout  the  whole  body  {f/encral  tuhercnJdsis). 

Structure  of  tubercle. — To  the  naked  eye  grey  tubercle 
api^ears  as  semi-translucent  grej'ish-whj.te  nodules  of  a 
gristly'  consistency,  varpng  in  size  from  a  pin's  point  to 
a  millot-seed.  Hence  the  name  "  grey  miliai'y  granula- 
tions" which  is  sometimes  given  thom.  Yellow  tubercle 
occurs  as  soft  yellowish  caseous  masses,  varying  in  size 
fi'om  a  millet-seed  to  a  hlljert.  Although  at  times  all  the 
tubercle  in  the  organ  may  be  grey,  or  all  ^-ellow,  the  two 
forms  are  often  mixed,  and  the  various  stages  from  grey 
to  yellow,  from  the  central  softening  of  the  miliary 
tubercle  to  its  complete  conversion  into  a  caseous  mass, 
can  he  traced. 

Microscopicullij  a  typical  grey  granula.tion  wlion  of  somo 
size  is  seen  to  consist  of  somo  smaller  nodules  aggregated 
together,  whilst  each  of  these  again  is  composed  of  cells 
of  various  shapes  and  sizes,  ai'rangod  in  three  zones  (see 
Fig.  4).  The  centre  zoiio  is  fornuMl  by  one  or  more 
large  branching  so-called  giant-colls,  composed  ol'  a 
granular  protoplasm,  in  wliicli  many  largo  distinct  oval 
nuclei  containing  nucleoli  am  found.  The  next  zone  con- 
sists of  lai'go  singlo-nucli^ated  cells,  arrangcnl  between  tlio 
processes  of  the  giant-cells,  which  ramify  through  the 
zone.  These  cells  arf)  called  epitiu'lioid,  from  their  re- 
somblancG  to  epithelium.  T'ho  third  or  outermost  zone 
consists  of  lymphoid  cells,  like  ordinary  leucocytes, 
.scattered  through  a  (Uilicato  reticulum.  Avhich  is  some- 
times continuous  with  the  ])rocoss(^s  ol'  the  giant-cells. 
There  is  no  distinct  lino  of  dnmarciition  bntween  tlio  outer 
zone  of  lyiuphoid  cciUs  mid  (lie  surrouudiug  tissues.  The 
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tiibercle-iiodiilc,  thouo-li  sometiuies  seated  upon  a,  suiall 
vessel,  is  itself  _comj_)letcdy^  non-vascular^  The  origin  of 
the  celliTis  still  a  matter"  oFdisputo  Hlic  Ij-mphoid  cells 
are  generally  thought  to  be  leucocytes,  the  epithelioid  cells . 
to  be  derived  either  from  the  lymphoid  cells  or  the 
lymphatic  endothelium,  and  the  giant-cells  to  be  derived 
from  either  of  the  other  two.  Although  this  may  be 
regarded  as  the  typical  microscopical  appearance  of  _a 
mfliary  tubercle,  often  neither  giant-cells  nor  -epithelioid 
cells  are  present,  whilst  both  these  may  be  found  m 
chronic  inflammations  which  are  not  tubercular.  There 
is  therefore  no  histological  element  which  can  be  said  to 


■piG.  4.  Diagram  of  the  iiiiuule  structure  of  tubevclc. 

he  distinctivo  of  tubercle.  The  only  rolialde  character- 
istic, according  to  recent  authorities,  is  the  presence  of 
the  tubercle  h'aciUus.  This  micro-organism  is  a  rod-liko 
body,  nsuallv  straight,  somctiines  curved,  rounded  at^ its 
cn.ls,  and  al")out  oiio-liftli  its  length  m  breadth  Alter- 
nating with  the  stained  portions,  arc  seen  bright  spots, 
which  are  gcnerallv  believed  to  bo  spores,  iho  bucilla 
arc  found  both  in  the  cells.  es]>ecially  those  of  the  giant 
f(OTn,  and  in  the  intercellular  substance.  _  ,  ,  , 
8ero>u/arv  chu u;/,:,. -TnhovvXo  appears^  incapable  of 
higher  de^cdopment,  but  is  very  liable  to  retrogressive 
chaii'-cs.    Thus  the  grov  granulations  may  undcrgojiittj: 
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degeneration,  find  bo  converted  into  a  soft  opaque  caseoirs 
iii^roTyeTlow  tubercle  {casecdiou).  This  in  its  turn  may 
become  encysted,  or  may  undergo  calcification,  m  both 
of  -tt-hicli  states  it  may  remain  harmless  ;  or  it  may  act 
as  an  irritant,  and  sot "  up  iufiamma.tion  and  suppiu-atiou 
iu  the  tissues  around,  leading  to  the  formation  of  an 
abscess,  and  subsequently  on  its  bursting  to  an  ulcer. 

CausiJ— The  immediate  cause  of  tubercle  would  appear 
from  the  experiments  of  Koch  and  others  to  dependupon  the 
presence  of  the  tubercle  baciUus,  as  it  was  f ormd  that  after 
many  cultivations  inocixlation  with  the  bacillus  produced 
tidjerculosis.    For  the  bacillus  to  become  operative,  how- 
ever, a  suitable  soil  is  prol)ably  necessary,  and  this  may 
apparently  bo  in-oduced  by  1,  heredity;  2,  the  strumous 
diathesis ;'  and  S,  all  circmnstances  that  favour  malas- 
similation  and  malnutrition.    Youth  may  also  be  said  to 
be  a  prethsposing  cause,  as  tubercle  is  more  common  in 
the  young  than  in  the  old,  though  it  may  occur  at  any 
age.    The  bacillus  probably  gains  admission  either  hj  the 
respiratory  or  digestive  tract,  or  through  an  abrasion  of 
the  skin.    It  uray  then  infect  the  lungs  or  intestines  or 
neighbom-ing  Ij-niphatic  glands,  or  enter  the  blood-vessels 
or  lymphatics,  and  settle  in  some  distant  part  of  the  body, 
as  in  a  joint  or  the  testicle.    The  reason  for  it  affecting 
any  special  organ  or  tissue  is  hot  known,  but  it  is  tho^ight 
to  depend  upon  some  previous  lowering  of  the  vitality  of 
the  Yiavt,  as  a  sprain  of  a  joint,  a  blow  on  tho  testicle, 
&c.    Having  alighted  on  a  suitable  soil,  the  bacillus  is 
supposed  to  set  up  the  tubercular  process,  which  may 
remain  localized  for  a,  longer  or  shorter  time,  or  even 
become  cured,  or  may  involve  and  destroy  the  whole 
organ ;  or  it  may  l)ecome  disseminated  throughout  tho 
system  liy  the  lymphatics  or  blood-vessels,  prochicing 
acute  general  tuljcrculosis.    The  brunt  of  tho  affection 
falls  in  this  case  cithci-  on  the  lungs  [acute  'phtlnsis)  or 
upon  the  membranes  of  the  brain  [lu-u.te  'iiiciiinc/itis).  A 
general  though  Ijrief  account  of  tubercle  has  l)een  here 
given  to  prevent  repetition  when  treating  of  tubercular 
diseases  of  certain  organs.    As  a  surgical  affection,  it  is 
chiolly  uuit  with  in  the  bones,  joints,  testicle,  lymphatic 
glands,  skin,  larynx,  and  mon;  I'aroly  the  bladder  and 
rectum. 

H'l'llUirA  on  SCROFULA. 

The  terms  struma  and  scrofula  are  here  used  synony- 
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mously.  To  prevent  confusion  tlie  former,  as  perhaps 
the  one  in  more  general  use,  ^A'ill  be  subsequently  em- 
ployed. Tiy  struma  or  strumous  is  understood  a  constitu- 
tional condition  or  diathesis,  in  wbich.,  on  very  slight  pro- 
vocation, chronic  inflammations  of  certain  tissues  and 
organs,  preferably  skin,  mucous  membrane,  Ij-mphatic 
glands,  bones,  joints  and  testicle  are  set  up,  run  an  in- 
dolent course,  and  have  a  marked  tendency  to  caseation 
a,nd  suppuration.  Ey  many  pathologists,  however,  these 
chronic  iniiammatory  processes,  which  are  supposed  to  be 
characteristic  of  struma,  are  considered  to  be  in  them- 
selves of  a  tuberculous  nature,  and  dependent  on  the  ]n-e- 
sonce  of  the  tubercle  bacillus  ;  wlulst  what  is  here  called 
the  strumous  diathesis  is  regarded  by  them  merely  as  a 
phase  of  ill-health  or  malnutrition,  favourably  disposing 
the  subject  to  tubercular  infection.  Such  observers, 
thereforij,  regard  the  terms  strumous  and  tuberculous  as 
synonymous.  The  histological  characters  and  the  general 
behaviour  of  many  of  the  so-called  strumous  inflanima- 
tions  are  no  doubt  in  many  respects  similar,  if  not 
identical,  to  those  which  ai'o  on  all  hands  regarded  as 
tuberculous,  and  in  many  of  them  the  tubercle  bacillus 
has  no  doubt  been  found.  In  others,  however,  even  after 
a  careful  search,  it  has  not  boon  discovei'cd and  if,  there- 
fore, the  presence  of  tlie  tubercle  bacillus  is  to  be  taken 
as  distinctive  evidence  of  tubercle,  all  the  so-called 
strumous  inflammations  are  not  tuberculous.  The  con- 
stitutional condition,  moreover,  regarded  by  surgeons 
as  strumous,  is  certainlv  something  move.  thoTigh  diffi- 
cult to  define,  than  a  niere  state  of  debility  or  feeble 
health.  Vov  the  present,  therefore,  the  two  jiroeosso.s. 
though  intimately  connected,  can  hardly  be  looked  u]ion 
as  identical.  It  "would  aiijiear  rather  that  strumous  m- 
llammations  are  (if  a  sini])li'  (hronic  ch:iracter.  but  form  a 
nidus  very  suitable  for  the  develoi)nient  of  the  tubercle 
bacillus,  a'nd  that  the  strumous  condition  or  diathesis  pre- 
disjiosing  to  such  inllammations  is  a  constitutional  state  in 
which  certain  tissues  and  organs  itossess  a  feeble  resist- 
in"-  power,  or  are  excessivelv  vulnerable,  so  that  the 
sli'^htest  iujurv  is  capable  of  iiidueiiig  tlu,  iniiammatory 
process,  aVid  'the  most  trilling  irritation,  as  friction, 
tension',  or  ])ressure,  is  sullicient  to  kec^p  it  up.  _ 

The  ciMsrs  ol'  struma,  ar.-  hardly  kmiwn,  but  it  is 
thou'dit  to  be  lu-reditarv,  ami  has  been  attributed  to  bad 
liy.vieuic  conditions  of  all  kinds,  as  impure  air,  improper- 
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or  iiiuler-focdiiig,  &c.  It  is  said  to  bo  especially  common 
in  children  boi'n"  of  dyspeptic  or  phthisical,  or- very  young 
or  very  old  parents.  i-^yphilis  in  the  parent  is  also 
believed  by  .some  to  be  a  cause.  Struma,  though  most 
frequent  in  the  young,  is  sonietiinos  met  with  in  the  old 
(senile  strJivKi). 

Sjjnqjtoiiis.—Tho  general  .symptoms  which  are  usually 
regarded  as  .strumous,  irrespective  of  any  of  the  local 
le.Sons,  as  enlargement  of  the  tonsils  or  of  the  lymphatic 
o-lauds'  eczcmatous  eruptions  of  the  skin,  disease  in  the 
bones  or  joint.s,  and  catarrh  of  the  mucous  membranes,^ 
are  thus  given  by  Mr.  Savory,  who  speaks  of  t-wo  chief 
forms:— "In  the  first,  distinguished  as  the  sanguineous 
or  serous,  there  is  a  general  Avant  of  muscular  develop- 
ment ;  for  although  the  figure  may  be  sometimes  plimip 
and  full,  the  limbs  are  soft  and  flabby;  the  skin  is  fair 
and  thin,  showing  the  blue  veins  beneath  it ;  the  features 
are  veiv"  delicate ;  often  a  brilliantly  transparent  _  rosy 
colour  of  the  cheeks  contrasts  strongly  and  strikingly 
with  the  surrounding  pallor;  the  eyes,  grey  or  blue,  are 
largo  and  humid,  with  sluggish  pupils  sheltered  by  long 
silken  la.«hes ;  hair  fine,  blonde,  auburn,  or  red;  teeth 
white  and  often  Inittle  ;  there  is  frc(|uently  a  fulness  of 
the  upper  lip  and  al;o  nasi ;  the  ends  of  the  fingers  are 
commonly  broad,  with  convex  nails  bent  over  tlieir  ex- 
tremities.'   Sucli  persons  usually  possess  much  energy 
and  sensibility,  with  elasticity  and  buoyancy  of  .spirits ; 
they  often  possess,  too,  considerable  beauty.    In  this 
variety,  with  the  siiinn  delicacy,  the  skin  and  eyes  are 
sometimes  dark.    In  the  second,  distinguished  as  the 
phlegmatic  or  melancholic,  the  .skin,  p«xle  or  dark,  is 
thick,  muddy,  and  often  harsh,  the  general  aspect  dull 
andheavj';  liaii' darlc  and  coai'se;  the  mind  is  often,  but 
not  always,  slow  and  sluggish.    Cliildreu  especially,  in 
whom  the  diathesis  is  strongly  marked,  are  often  distin- 
gui.sliod  by  tlu!  narrow  and  ])rominent  chest,  the  tninid 
and  ]irominent  n1)donien,  and  the  paste-like  complexion  ; 
the  limbs  are  wasted  ;  tlu;  circulation  languid;  chilblains 
are  common  f)ii  the  extremities;  the  mucous  membranes 
particularly,  and  abdvc  nil  of  tliem  the  digestive,  arc 
liable  to  morbid  acliiin;  tin'  brcidh  is  ol'ten  sour  and 
foetid;  tlio  tongue  is  I'ui'rrd,  iuid  the  iiai)illie  towards  tho 
apex  red  and  prominent ;  the  bowels  act  irregularly, 
and  the  evacuations  are  unusually  olYensivo  ;  the  digestion 
weak  ;  the  appetite  variable  and  capricious." 
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An  account  of  the  lesions  of  the  skin,  mucons  meni- 
hranes,  tonsils,  lymphatic  glands,  bones,  joints,  testis, 
that  are  regarded  as  local  symptoms  of  struma,  is  given  in 
the  section  on  Diseases  of  Eegions.  All  that  need  here 
he  said  is,  that  such  lesions  arc  of  a  very  chronic  and 
indolent  natm-e  ;  that  they  are  set  up  by  very  shght  and 
apparently  inadequate  causes  ;  that  they  exhibit  a  marked 
tendency  "to  suppuration  and  progressive  destruction  or 
undermining  of  the  tissues,  and  but  little  tendency^  to 
repair ;  that  they  are  often  productive  of  much  scarring 
and  deformity,  as  when  they  occm-  as  abscesses  in  the 
neck  ;  that  they  are  generally  very  obstinate  and  intract- 
able as  regard's  treatment ;  and  that  they  often  become 
tuberculous,  and  may  then  terminate  in  general  dissemi- 
nation of  the  tubercle  through  the  body  and  death. 

The  treatment  should  be  both  constitutional  and  local. 
Thus  the  patient  should  be  placed  under  as  perfect  hygi- 
enic conditions  as  possible,  with  residence  at  the  seaside. 
The  diet  should  be  nourishing  but  unstimulating,  with 
plenty  of  milk  and  cream,  -whilst  cod-hvcr  oil  and_  the 
syrup  of  the  iodide  or  phosphate  of  iron  are  especially 
indicated.  The  local  treatment  required  for  the  various 
lesions  that  may  be  present  will  bo  given  when  describing 
these  affections  as  they  occur  in  special  tissues  and 
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Syphilis  may  be  divided  into  1,  the  acquired,  and  2. 
the 'inherited  or  congenital.  _ 

Acquired  SYriiiLis  is  a  constitutional  disease  duo  to 
direct  inoculation  Avith  a  siwcific  virus.  It  is  cliavac- 
tcrized  by  the  appearance,  after  a  certain  period  of  incu- 
bation, during  which  the  poison  is  circulating_  m  the 
system  of  a  local  lesion  at  tlie  seat  of  inoculation,  fol- 
lowed by  induration  ot  the  nearest  lymphatic  glands,  and 
after  a  variable  time  bv  certain  alfections  of  the  skin  and 
mucous  membraiK-s.  and  mure  rarely  of  the  deeper  tissues 
and  still  later  1)V  hhroid  changes  in  the  tissues  and 
viscera,  or  the  formation  ot  gummata  which  are  ex- 
ceedingly liabh)  to  break  down  and  su].purate. 

(!,nmtl  ouUiiH'  oflhe  <lheuse.—^V^yo\\,\  ]KM-haps  a  slight 
abrasion,  which  li'eals  in  a  fevv  davs.  and  is  thought  no 
more  of,  nolhmg  is  noticed  till  about  the  end  ol  three 
weeks  or  a  month.    Attention  is  then  called  to  the  part 
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hx  a  sli"-lit  irritation,  and  a  red  papule  may  be  noticed 
Which  sfowlv  enhiro-es,  becomes  indurated  at  the  base, 
and  perhaps  "lilcsrates.    This  papule  or  ulcer  is  called  the 
piiiutnTTMTra^eTancr  the  period  which  intervenes  between 
the  date  of  inoculation  and  its  appearance  the  po-zod 
of  imnhatiun.    The  indiu'ation  of  the  sore  increases,  and 
the  ino-uinal  glands  become  hard  and  shotty.    In  trom 
six  weeks  to  three  months  from  the  date  of  inoculation, 
aifections  of  the  skin  and  mucous  membrane  begin  to 
show  themselves,  and  are  known  as  secondary  manifesta- 
tions.   The  period  between  their  appearance  and  the 
induration   of    the   chancre    is   sometimes   called  the 
secondary  incuhative  period,  during  which  tune  malaise, 
pain  in  the  limbs,  lassitude,  &c.,  are  noticed.  The 
secondary  affections  are  symmetrical,  and  though  gene- 
rally confined  to  certain  superficial  clianges  in  the  skin 
and  mucous  membranes,  at  times  attack  the  deeper  struc- 
tures as  the  bones,  iris,  &c.    The  secondary  stage  may  last 
from  two  moritbsT;(Ptwo  years,  and  no  further  changes 
may  manifest  themselves,  the  disease  appearing  to  be 
worn  out ;  or  after  a  few  months  or  years  of  apparent  ciu'C, 
fm-ther  changes,  known  as  tertiary  sjmiptoms,  make  their 
appearance.  "  The  tertiary  affections  arc  tisyminetrical  and 
non-infectious,  and  not  only  attack  the  siipefficial  parts, 
but  are  especially  common  in  the  deeper  structures,  as  the 
1  )onos,  periosteum,  and  viscera.   They  consist  in  the  forma- 
tion of  gummatous  material  in  the  skin  and  mucous  mem- 
In-ane,  which  is  very  prone  to  break  down  and  ulcerate  ; 
and  gummatous  swellings  in  the  bones,  periosteum,  and 
viscera,  loading  to  suppuration,  fibroid  changes,  necrosis, 
serious  contractions,  paralysis,  &c.    They  may  last  for 
years  or  evi'ii  foi'  lil'e,  and  not  infre(piently  terminate 
fatally  when  involving  vital  structures.    Tt  should  bo 
thoroughly  understood,  however,  that  there  is  no  hard 
and  fast  line  Ijetween  the  secondary  and  tertiary  stages 
of  S3i)hilis.     The  one  may  merge  into  the  other,  or 
the  secondary  symptoms  may  last  into  the  period  usually 
ussigued  to  the  tertiary,  whilst  the  latter  may  show 
thfnrisolves  a  few  months  after  the  first  appearance  of 
the  sore.     8yi>hilis,  like  the  exn,nthomata,  as  a  rule 
confers  immunity  ui>on  the  patient  from  a  second  att;ick, 
although  in  rare  instances  such  has  boon  known  to  occur. 
As  long  as  the  patient  shows  secondary  manifestations  of 
syidiilis,  it  will  probably  be  transmitted  to  :my  offspring 
TIcncc,  as  a  rule,  a  jiaiiont  should  nut  bn  alhiwed  to 
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many  for  fully  two  years  after  the  contraction  of  tin- 
primary  SOl'O. 

PlilM.'UiY  BYniiLis.  — The  primary  clinncre  or  sore, 
tlioiTg'li  most  often  met  ^Yitll  on  the  genitals,  may  occur  on 
any  })art  of  the  body  exjmsed  to  infection,  and  hence  is  not 
infrequent  on  the  fingers  of  accoucheurs,  the  lip, nipple,  &c. 
On  the  genitals  its  most  frequent  situation  is  about  the 
corona  giaudis  in  the  male,  and  on  the  inner  surface  of 
the  labia  in  the  fenialo ;  l)ut  it  is  often  met  with  on  the 
glans,  the  skin  of  the  penis,  or  just  within  the  m-ethra  ; 
more  rarelj'  on  the  Taginal  walls  and  os  uteri.  It  is 
commonly  produced  by  direct  contact  with  another 
chancre,  or  a  mucous  tubercle  or  other  secondarj'  lesion  ; 
but  it  may  also  be  contracted  indirectly  in  many  ways,  as 
by  di'inking  out  of  an  infected  vessel,  or  the  jioison  may  be 
conveyed  by  inoc;rlation  with  infected  lymph.  The  exact 
nature  of  the  virus  is  not  known,  but  is  believed  by  many 
to  be  a  specific  form  of  ba,cillus.  It  is  probable  that  it  is 
generally  inoculated  through  a  crack  or  abrasion,  except 
in  situations  whei-o  the  skin  or  mucous  memlirane  is  very 
thin  and  delicate.  When  the  syphilitic  virus  is  inoculated 
in  the  pru'O  state  it  may  give  rise  to  no  signs  till  three 
to  five  weeks  afterwarcls,  when  a  small  papule  will  be 
noticed  which  enlarges  and  becomes  indurated  at  the 
base,  and  may  cither  remain  as  an  indurated  nodule 
throughout  or  may  change  into  a  small  ulcer.  Xot  in- 
frequently, however,  the  virus  may  be  conveyed  in  the 
pus  of  a  non- infecting  or  soft  chancre,  imder  which  cir- 
cumstances a  soft  chancre  will  foi-m  in  two  or  three  days, 
whilst  the  syphilitic  jjuison  is  still  circulating  in  the 
system,  and  after  the  inciil)ativ<"  ju'i^iod  is  passed  will 
manifest  itself  locally  by  induration  about  the  base  of  the 
soft  sore,  or,  if  this  is  healed,  by  an  indurated  nodnle  at  its 
former  siti\  The  apiiearanc(>s  of  a  hard  chancre  vary.  In 
the  typical  form  it  is  raised  tliough  slightly  depressed  at  its 
centre,  whilst  its  surface  is  either  glazed  or  covered  with 
epithelial  drluis  or  sranty  secretion.  There  is  st'arct'ly 
any  inllamiiialimi,  Ind  marked  induration  for  some 
distance  around.  The  induration,  however,_  is  less 
marked  in  chancn>s  dccui  ring  on  the  glans  penis  and  on 
the  female  genitals,  and  in  chancres  on  parts  of  the  body 
other  than  tlie  g(M\itals.  Ciuuu'res,  though  usually 
singlc,  may  be  multi]de  if  sever;il  spots  are  inoculated 
at  tlio'sami.'  time,  all  tlnm  ap]iearing  at  the  same  stage  of 
development;   but  when  a  primary  chaucro  has  onco 
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declared  itself,  sliomng  that  the  system  is  impregnated 
■with  the  poison,  other  chancres  can  no  longer  be  i^roduced 
hy  inoculation  in  the  same  jjatient.  It  must  be  borne  in 
mind,  moreover,  that  a  soft  sore,  when  inflamed,  may 
be  attended  with  some  inflammatory  induration.  The 
dm-atiou  of  a  primary  chancre  Taries.  It  usuallj'  disap- 
pears more  quickly  under  the  influence  of  mercur}^  but  if 
rmtreated,  may  last  for  many  months.  The  Ijanphatic 
glands  usually  become  enlarged  about  the  same  time  as 
the  induration  of  the  j^rimary  sore,  a  condition  known  as 
indulent  bubo.  Thus,  if  the  chancre  is  on  the  genitals  or 
about  the  anus,  the  inguinal  glands  are  those  affected ;  if 
on  the  finger,  the  epitrochlear  or  axillary ;  if  on  the  lip, 
the  submaxillary.  They  have  a  hard,  shotty  feel,  remain 
distinct  from  each  other,  are  not  adherent  to  the  skin, 
and  do  not,  as  a  rule,  suppurate.  The  induration  is 
commonly  greater  in  the  inguinal  glands  than  in  those  of 
other  situations ;  but,  at  the  same  time,  the  enlargement 
is  not  so  marked.  The  induration  subsequently^a-ffects 
aU  the  glands  of  the  body,  especially  the  posterior  chain 
in  the  neck.  If  the  chancre  is  u-ritated  or  inoculated  with 
pus  from  a  soft  chancre,  or  a  soft  chancre  has  formed 
simidtaueouslj^,  then  a  siipjiunifiii!/  ^"^"^  liiay  occur. 

SECO>,-r)-AJiY  SYPHILIS.— The  secondary  sjmiptoms  con- 
sist  of  certain  affections  of  the  skin  and  mucous  mem- 
branes, general  enlargement  of  the  Ij-mphatic  glands,  and 
more  rarely  of  inflammation  of  such  deeper  structures  as 
the  iiis  and  periosteum.  They  generally  set  in  from  six 
I  weeks  to  six  months  after  the  appearance  of  the  primary 
sore.  They  may  assume  a  very  severe,  or  a  very  mild 
form,  or  they  may  not  occur  at  all,  or  may  bo  so"  slight 
as  to  be  overlooked. 

The  skin  eruptions  may  take  various  forms.    The  earliest 
to  appear  is  usually  a  rosnoloas  rash  over  the  chest  and 
abdomen.    It  is  generally  accomiianiod  by  a  congested 
condition  of  the  mucous  membrane  of  the  fauces,  giviu"- 
rise  to  a  slight  sore-throat.    This  rash  is  jjroducod  merelv 
1   by  local  congestion,  and  hence  fades  on  pressure  and 
1   usually  disappears  in  a  short  time.    I$ut  shovdd  the  con- 
I  gosticm  continue,  some  infiltration  of  the  skin  may  occur 
I  and  the  opithol  ium  talce  on  increased  growtli,  and  bo 
thrown  off  in  the  form  of  scales,  the  eruption  being  then 
'<   known  as  a  srAily  syphilido  or  pxoridsis.    Sliould  fTirtlier 
infiltration  occur,  a  /la/iii/dr  syplulido,  or  liclirii,  may  bo 
produced;  or  if  the  process  is  more  acute,  serum  may 
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he  exuded,  and  raise  the  cuticle  in  the  form  of  small 
vesicles,  or  even  of  large  blebs,  conditions  which  are 
spoken  of  as  vesicular  sj'philides  or  eczema,  and  bullous 
syphilides  or  pempliigus  respectively.   Both,  however,  are 
rare,  and  the  latter  seldom  occui'S,  except  in  congenital 
sjq^hilis.    Again,  in  situations  Avhere  the  parts  are  moist, 
as  about  the  mouth,  anus,  and  scrotal  folds,  the  papilke 
become  succulent  and  the  epithelium  sodden,  formmg 
condylomata  and  mucous  tubercles.      Where  such  occiu' 
between  the  toes,  ulceration  may  ensue  {rhagades)  ;^  but 
this  condition  is  not  common,  except  as  the  result  of  tm- 
cleanliness.    Condylomata  appear  as  low,  soft,  flattened, 
sessile  elevations  "of  a  whitish  colom-,  with  a  smooth 
surface,  covered  bv  a  moist  secretion,  and  often  of  con- 
siderable size.    They  are  intensely  contagious,  and  when 
occurring  where  two  skin  surfaces  are  in  contact,  as 
about  the  anus  and  labia,  are  usually  sj-mmetrically 
placed  on  either  side.    Still  later,  especially  where  the 
patient  is  debilitated,  the  vesicles  may  be  converted  into 
pustules  {jmstular  syphilide)  by  the  escape  into  them  of 
wandering  leucocj-tes  ;  while  the  pustides  again  may  dry 
into  scabs,  which  "fall  off,  leaving  no  scar  beneath        ; - 
Ittic  ecthyma) ;  or  if  the  patient  is  cachectic,  or  his  consti- 
tution broken  down,  ulceration  may  ensue  beneath  the 
scabs  (ru2na).     The  appearance  presented  by  rupia  is 
peculiar.    As  the  ulceration  proceeds  m  depth  and  extent, 
larger  and  larger  scabs  are  successively  formed  beneath 
those  above,  which  are  thus  pushed  forward,  giving  the 
mass  the  appearance  of  a  limpet-sliell.    Lach  rupial  spot  is 
surrounded  by  a  dusky-red  areola,  and  on  the  separation  of 
the  scab,  a  foul  circular  ulcer  is  left,  which,  on  heal- 
ing, leaves  a  permanent  scar.    Eupia  by  some  is  regarded 
as  an  early  tertiary,  rather  than  as  a  late  secondary, 
atfoction.  "With  the  exception  of  rupia.  the  secondary 
eruptions  resemble  those  duo  to  non-syphilitic  causes. 
They  are,  howin-er,  all  mo.lified  m  sy]duhs  by  their 
coppery  or  raw-ham  c.dour,  by  more  or  less  pigmentation, 
bv  their  s^oninetrical  arrangement,  bv  the  circular  or 
crcscoutic  shape  of  the  patches,  by  the  absence  of  itching, 
bv  the  absence  of  the  large  sUvery  scales  scon  in  orcbnaiy 
psoriasis,  by  their  predilection  for  certain  situations-?. e. 
the  chest  ai'id  abdomen,  between  the  shouldei-s  the  back  of 
the  neck,  the  forehead,  about  the  ^'^o^s  of  the  hair,  the 
palms  and  soles  and  the  ilexor  aspect  of  thelnnbs,  and 
lastly  by  their  polj-morphism-7.f.,  their  nuxcd character, 
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tlie  eniption  being  liere  papiil.ar,  liere  scaly,  and  hero 
pustular,  &c.  The  affections  of  tlie  mticons  me7nhrani's  are 
similar  to  those  of  the  skin,  and  are  also  nsually  sym- 
metrical. At  first,  they  consist  of  mere  congestions,  later 
of  infiltrations  and  soddening  of  the  epithelium  {7nucous 
tuherdes),  and  subsequently  of  siiperficial  ulcerations  from 
the  breaking  dowir  of  the  iniiltrating  inflammatory  exu- 
dation. Mucous  tubercles  are  especiallj^  common  about 
the  i:)alate  and  fniices,  .side  of  the  tongue,  lijis,  and  cheek, 
and  ap23ear  as  slightly  elevated  whitish-looking  patches, 
gi'ving  the  part  somewhat  the  aiipearance  of  having  been 
rubbed  with  nitrate  of  silver.  The  liLcers,  which  occur  in 
similar  situations,  particularly  about  the  tonsils  and 
corners  of  the  mouth,  are  usually  of  a  crescentic  .shape, 
with  sharp-cut  edges,  and  are  quite  superficial.  Similar 
mucous  patches  and  ulcers  may  occur  in  the  larynx  or 
about  the  anus  or  in  the  rectum. 

During  the  later  secondary  stages,  besi4es  the  super- 
ficial eruptions  and  ulcerations  which  may  still  be  present, 
the  deejjer  structirves  may  become  involved.  Amongst 
these  maj^  be  mentioned  the  iris,  periosteum,  bones,  joints, 
ear,  and  testicle.  The  lymphatic  glands,  not  only  those 
nearest  to  the  primary  sore,  but  over  all  the  bodj',  become 
affected,  the  posterior  cervical  more  particularljr  so.  This 
condition  is  of  great  iise  in  diagnosis ;  but  as  it  gives  rise 
to  no  symptoms,  it  is  generally  overlooked  by  the  patient. 
SjT3hilitic  iritis  is  especially  characterized  by  the  ]:>re- 
sence  of  nodules_  of  IjTnph  on  the  iris,  the  effusion  into 
the  anterior  cha-mbei\  the  comparatively  small  amount 
of  pain,  and  its  amenability  to  mercurial  treatment.  But 
the  irregular  pupil,  discoloured  iris,  circumcorneal  zone 
of  congestion,  photophobia,  and  patches  of  ]ngnient  on 
the  lens,  are  also  pi'esent  as  in  other  forms  of  iritis.  The 
periostitis  seldom  gives  rise  to  the  distinct  nodes  common 
in  the  tertiary  stage  ;  otherwise  the  symptoms  are  similar. 
The_  joint  affections  are  like  those  in  rluMunatism,  [uid 
exhibit  nothing  very  characteristic.  Epididymitis  and 
orchitis  are  occasionnlly  observed,  and  are  then  generally 
symmotriciil,  thus  differing  from  the  gummatous  affection's 
of  the  testicle  in  the  tertiary  stage.  The  general  health 
usually  suffers,  the  hair  boccmios  thin  (syphiHtic  alopcuna), 
and  the  patient  anremic.  At  times  severe  caclioxia 
ensues,  attended  bv  nuich  w.asting  and  prostration. 

Teutiaky  SYT'iiiLis.— Tluj  symptoms  ol'  the  tertinry 
stage  commonly  occur  after  a 'period  of  aiipnrent  euro, 
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sometimes  within  a  few  mouths  after  the  cessation  of  the 
secondary  symptoms,  at  other  times  not  till  after  many 
years.    Occasionally  however  they  may  be  manifested 
•within  a  few  months  of  the  primaiy  sore,  i.e.,  dimng  the 
period  usually  assigned  to  the  secondary  stage.  Moreover, 
between  the  termination  of  the  secondary  and  the  onset 
of  the  tertiary,  certain  skin  eruptions,  enlargements  of  the 
testicle,  choroiditis,  inflammations  and  ulcerations  of  the 
tongue,  and  psoriasis  of  the  palms  may  occur,  and  have 
been  spoken  of  as  "reminders."    They  are  by  some  re- 
garded as  constituting  an  intermediary  stage.  The  tertiary 
affections  proper  are  of  a  more  serious  uatiu'e  than  the 
secondary,  and  show  no  tendency  to  spontaneous  cm-e. 
They  depend  upon   chronic  inflammatious  m  various 
tissues  and  organs,  leading  to  the  formation  of  granula- 
tion tissue   {gumviata).     The   gummata  may  undergo 
caseation  and  break  down,  producing  when  situated  m 
the  subcutaneous  and  submucous  tissue  the  characteristic 
ulcers  •  or  they  may  continue  for  indefinite  periods,  or  be 
slowly'  absorbed  under  appropriate  treatment,  leaving 
fibroid  thickenings  and  scarrings  in  the  capsules  and 
substance  of  the  affected  organs.    These  gummata  vary 
in  size  from  a  pea  to  a  walnut,  and  are  xntmiately  blended 
with  the  surroundmg  tissues.    They  consist,  roughly,  ot 
three  zones  ;  in  the  central,  the  cells  are  breaking  down 
and  undergoing  fatty  change  ;  in  the  next  zone  the  cells 
are  contained  m  a  fibrillated  matrix;  m  the  oiiter  zone 
numerous  vessels  ramify  among  the  cells,    ihe  breakmg 
down  of  the  central  portion  is  attributed  to  changes  m 
the  vessels  causing  a  diminution  of  their  calibre  or  com- 
plete thrombosis,  whereby  the  blood-supply  ot  the  central 
zone  is  cut  off  and  degeneration  consequently  ensues. 
iVmoncst  the  most  common  of  the  tertiary  lesions  may  be 
montioned-1,  chronic  gummatous  inflammation  ot  the 
periosteum  and  bones,  leading  to  the  lormatioii  ot  nodes 
caries,  or  necrosis,  and  giving  rise,  as  when  attaclm  g  the 
nose,  to  horrible  deformity;  2,  n^unimatous  mhltra  un  of 
tho  skin  and  mucous  membrane  {tuhcrcular  sypJululcs) 
terminating  in   serpiniuous   ulceration :   3,  giunmat<ms 
swEgs  Tn  the  sulK.utaneous   and  submucous  tissue 
which  mav  break  d..wn,  forming  deep  ulcers,  the  cicatii- 
I  o    of  which  causes  severe  contractmns  as  for  instance 
^^ose  seen  in  stricture  of  the  pharynx,  ^^^^^^-^^J^ 
turn-  4,  gummata  in  tho  muscles;   o,  gum  nata  m  the 
tonguerpioducms  scarring  and  ulcers,  apt  to  tei-mxnatc 
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in  eijitlielioma  ;  6,  affections  of  tlie  nervous  system  leading 
to  paralysis  ;  7,  affections  of  the  arteries  leading  to  embo- 
lism or  "anenrism  :  and  8,  gummata,  followed  by  contrac- 
tion and  fibroid  changes,  in  the  liver  and  other  viscera, 
producing  jaimdice,  cin-hosis,  i^hthisis,  &c.  The  various 
tertiary  lesions  will  be  further  described  under  diseases 
of  the  special  tissues  and  organs ;  for  those  affecting  the 
lungs,  liver,  kidnej's,  and  nervous  system  a  work  on 
mecUcine  must  be  consulted.  Here  it  must  suffice  to  say 
that  the  tertiary  lesions  are  usually  asymmetrical;  that 
they  are  not  contagions,  though  locally  infective ;  that 
they  are  chronic  in  their  course  ;  and  that  thej'  often  prove 
fatal  by  affecting  important  organs,  as  the  lungs  or  brain,  or 
bj' causing  constriction  of  apassage,as  thelarynxorrectum. 

The  treatment  of  syphilis  necessarily  varies  according 
to  the  constitutional  condition  of  the  patient  and  the  stage 
of  the  disease.  The  primary  sore  requires  no  other  local 
treatment  than  the  application  of  iodoform  or  black-wash 
and  protection  from  iixitation.  Some,  however,  still 
advocate  its  destruction  by  caustics  or  complete  excision, 
and  further  recommend  removal  at  the  same  time  of  the 
nearest  indurated  glands.  The  majority  of  Surgeons  regard 
such  treatment  as  useless,  since  they  believe  that  the  indu- 
ration of  the  inimary  soi'o  is  merely  an  indication  that  the 
disease  is  already  established  in  the  constitution.  More- 
over, excision  has  repeatedly  failed  to  pre  vent  the  occurrence 
•of  secondary  symptoms.  C'onstifuiionalli/,  mercury  in  some 
form  is  by  the  majority  of  Surgeons  thought  to  be  necessary 
in  all  cases.  It  must,  however,  bo  given  with  caution  to 
strumous  and  tuberculosis  subjects,  and  to  persons  whose 
constitution  isimpairedbydissi])a  ti()n,  alcohol,  or  bad  living. 
It  should  1)0  with]  lold  in  chronic  li  right' s  di  soase  ;  nor  should 
it  be  forgotten  that  some  patients  exhibit  a  ]ieculiar  idio- 
sjmcracy,  in  that  they  M,re  violently  salivated  by  a  grain  or 
two  of  the  drug.  Mercury  may  be  given  in  various  ways, 
'by  the  mouth,  inunction,  fumigation,  or  hj  subcutaneous 
injection.  It  is,  as  a  rule,  porha,ps  best  given  by  the 
■mouth,  either  in  the  form  of  a  pill  or  mixture.  As  a  pill, 
the  green  iodide  in  doses  of  \  a  grain  to  1  grain,  com- 
bined -with  i  to  of  a,  grain  of  ojiium  to  prevent  purging, 
may  bo  given  two  or  throe  tinros  a  day;  or  tho  mercTiry 
and  chalk  powder  in  doses  of  fronr  3  to  o  grains,  or 
calomel  or  l)hin-]iill  may  bo  sidistitutcul  f(n-  it.  As  a 
mixture,  the  -iiorchlorido  in  doses  of  -I;  to  of  a  grain, 
'combined  with  ;iiiuiionia,  is  very  useruL   Tlio  green  iodide 
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possesses  the  advantage  that  iodine  prevents  an  accmnu- 
lation  of  mercmy  in  the  system.    Where  mercurj'_  given 
by  the  mouth  causes  much  irritation  of  the  bowels,  it  may 
be  used  in  the  form  of  an  immction,  half  a  dj-achm  to  one 
drachm  of  mercurial  ointment  being  rubbed  into  the  inner 
part  of  the  thigh  or  the  axilla  night  and  morning,  the  parts 
being  thoroughly  washed  every  day  to  prevent  the  oint- 
ment accumulating  in  the  sweat  ducts,  &c.    This  is  a 
rapid  method  of  bringing  the  patient  imder  the  influence 
of  the  drug,  as  is  also  fumigation  with  calomel  or  other 
preparation  of  merciiry,  though  this  latter  means  rnay  be 
followed  by  violent  salivation.    Subcutaneous  injection 
appears  to  possess  no  special  advantages  over  the  other 
methods,  and  is  apt  to  cause  sores  or  abscesses  at  thepomt 
of  puncture.    The  effects  of  the  mercury  should  bo  judged 
by  its  action  on  the  primary  sore.    Under  its  mtluence 
the  indm-ation  rapidly  disappears,  and  the  rash  fades.  It 
should  never  be  pushed  beyond  causing  a  sbght  soreness 
of  the  girms,  tenderness  on  biting  and  the  foiination  of  a 
red  line  on  their  free  margin.    Should  sabvation  occur-, 
the  mercury  should  be  immediately  stopped,  a  gentle  pm-- 
gative  given,  the  mouth  rinsed  ^\ath  a  gargle  of  chlorate  oi 
potash,  and  ii-on  given  internally.    It  should  also  be  inter- 
mitted for  a  few  weeks  or  so  at  a  tmie  it  sj-mptoms  of  de- 
pression come  on.  During  the  merciu-ial  com-se  the  patient 
should  avoid  chills  and  abstain  from  alcohol,  fresh  irmt, 
and  food  Hablo  to  distm-b  the  digestion  and  set  up  diarrha?a. 
On  its  tei-mination  ii-on,  tonics,  and  cod-Hver  oil  must  be 
given,  whilst  change  of  air  and  the  baths  of  Aix-ia- 
Chapelle  or  Harrogate  will  be  found  benefacia  .  _  It  mer- 
cury cannot  be  taken  or  is  contra-indicated   iodide  ot 
potassium  with  a  tonic  treatment  mustbe  tried.  Jjurmg  tlio 
aecondary  stages  mcrcm-y  should  still  be  continued  in- 
ternally.   Locallv,  condvlomnta  are  best  treated  with 
calomel  and  oxide  of  zinc,  under  which  they  dry  up  very 
rapidlv.    Mucous  tubercles  about  the  throat  may  bo 
gargled  with  bbick-wash;  superficial  crac-lcs  and  ulcers 
about  the  lips,  tongue,  fauces,  &c.,  may  be  touched  with  a 
strong  solution  of  nitrate  of  silver,  or  a  lotion  ot  bicyamdo 
of  mercury  or  chromic  acid  applied.    Iritis  should  bo 
enorgeticaily  treated  by  mercury,  or  it  this  is  already 
being  given;  the  dose  should  bo  increased;  whilst  locally 
atropine  should  be  dropped  in  the  eye  and  it  there  is 
much  pain  and  the  congesti.m  is  acute,  leeches  or  blisters 
should  be  applied  to  the  temple.    In  the  tcrimnj  stage. 
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iodide  of  iiotassium  lias  the  most  marked  effect.  It  should 
be  combined  with,  ammonia,  quinine,  iron,  or  cod-liver 
oil.  Small  doses  of  mercury  may  also  often  be  adyau- 
tao'eously  combined  with  it ;  but  the  treatment  of  tertiary 
syphilis  -will  bo  referred  to  more  in  detail  under  the 
l3iseases  of  Tissues  and  Organs. 

Should  phagedcena  occm-,  it  must  be  energetically  treated 
by  the  continuous  hot  bath,  or  the  destruction  of  the  ulcer 
with  the  firming  nitric  acid  or  acid  nitrate  of  mercury.  _ 

COJTGEA-IT-Vl     OR     IKIIEllITED     SYPHILIS    is  SypHlis 

transmitted  to  the  offspring  by  one  or  both  of  the  parents, 
and  must  be  distinguished  from  syphilis  contracted  by 
the  infant  coming  in  contact  with  a  chancre  on  the 
genitals  during  birth,  which  would  be  a  case  of  acqirired 
syphilis.  Cause. — The  poison  may  be  transmitted  through 
the  spermatozoa  of  the  father,  or  the  ovrmi  of  the  mother, 
not  by  direct  inoculation  and  the  formation  of  a  primary 
chancre  as  in  the  acc^uired  form.  Symptoms. — The  child 
is  usually  born  healthy,  and  though  the  virus  is  present 
in  the  system,  the  disease  does  not  manifest  itself  as  a  rule 
till  the  fourth  or  sixth  week.  In  rare  instances,  however, 
infants  are  born  with  well-marked  signs  of  syphilis ;  and 
at  times  the  affection  does  not  show  itself  till  much  later 
in  life.  But  in  the  latter  case  the  sjonptoms  are  those  of 
the  tertiary  stage,  not  those  of  the  secondary  stage  de- 
layed. The  symptoms  usually  set  in,  in  a  well-marked 
case,  with  a  chronic  catarrh  of  the  nasal  mucous  mem- 
brane, popularly  known  as  the  snuffles,  followed  by  a  rash 
on  certain  parts  of  the  body,  and  mucous  tubercles  and 
superficial  ulcerations  about  the  mouth  and  anus.  The 
catarili  may  simulate  merely  a  cold  in  the  head,  or  bo 
attended  with  a  muco-piu'ulcnt  discharge,  and  causo 
obstruction  to  ros]iiration  and  difficulty  in  sucking.  Tho 
eruption,  like  that  of  tho  secondary  stages  of  ac([uircd 
syphilis,  is  symmetrical,  and  of  the  same  pecuiliar  copi)ery  or 
raw-ham  coloiu'.  It  is  most  common  about  the  nates  and 
genitals,  and  ]5alms  of  tho  hands  and  soles  of  tho  feet, 
and  is  usually  of  tho  erythematous  or  papular  variety, 
though  at  times  it  may  bo  squamous,  bullous,  or  ])iistiilar. 
Ulcerations  about  tho  mouth  and  li]is  are  very  common, 
and  a  well-marked  mucous  tubercle  or  condyloma  is 
pathognomonic  of  tho  disease.  Thcso  symjitoms  are  fro- 
cpiontly,  though  not  invarial)ly,  accompa'niodby  marasmus 
and  wasting,  tho  child  looks  shrivelled  and  old,  the  skin 
earthy  and  dry,  whilst  the  hair  may  fall  off,  and  tho 
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nails,  iris,  periosteum,  and  bones  may  be  affected  as  in 
the  acquired  form.  At  tins  period  deatb  is  far  from  iin- 
.  common.  Usually,  however,  and  especially  imder  a 
mercurial  course,  ithe  symptoms  gradually  subside,  and 
by  the  end  of  the  first  year  disappear  altogether  and  no 
further  manifestation  of  the  disease  may  occm-  thr-oughout 
life.  But  frequently  after  several  years  of  immunity 
certain  tertiary  affections  show  themselves,  the  chief  of 
these  being  interstitial  keratitis,  periostitis,  and  osteitis, 
followed  by  necrosis,  disease  of  the  ear  often  ending  in 
total  deafness,  ulceration  about  the  palate,  chronic 
syno-^atis  of  one  or  more  of  the  joints,  and  the  formation 
of  gummata  in  the  "s-iscera,  testicle,  &c.  Along  with 
these,  certain  important  diagnostic  symptoms  the  result  of 
the  former  secondai'y  lesions,  may  be  present,  viz.,  a  de- 
pressed and  widened  "condition  of  the  bridge  of  the  nose  due 
to  the  influence  of  the  nasal  catarrh  upon  the  development 
of  the  nasal  bones  and  septum  ;  radiating  scars  about  the 
angle  of  the  mouth,  the  result  of  the  cicatrization  of  the 
former  ulcers  ;  a  peculiar  conformation  of  the  skull._  the 
result  of  the  former  bone  lesion,  consisting  chiefly  in  a 
furrow  above  the  eyebrows,  a  square  forehead,  and 
prominent  frontal  eminences  ;  and  a  characteristic  appear- 
ance of  the  permanent  central  incisor  teeth,  consequent 
upon  the  action  of  the  stomatitis  ujion  them_  while  yet 
soft  and  uncut.  The  distinctive  sign  of  syphilis  in  these 
teeth  is  a  slight  crescentic  notch  in  the  biting  edge.  They 
are  also  generally  dwarfed,  especially  in  width,  then- 
angles  are" rounded  off.  and  their  sides  convex  m  outluie. 
These  appearances  must  bo  distinguished  from  those  duo 
to  the  action  of  mercurial  stomatitis,  the  teeth  so  affected 
showing  horizontal  markings,  or  lioneycomb  excavations 
in  the  enamel  (compare  I'igs.  5  and  fi). 

The  condition  of  the  bones  in  congenital  syphihs  was 
nntil  recently  overlooked,  or  confounded  with  rickets, 
which  it  mucli  resembles.  Tlieve  is  enlargement  of  the  ends 
of  the  long  bones,  and  local  thickening  (/'-nvo/'.s- 
and  at  times  thinning  (rrf/;//-'/"M  of  the  bones  of  the 
cranium.  These  lesions  nre  usually  transitory,  and 
P-eneriilly  give  rise  to  littli^  inconvenience;  but,  at  times, 
8enarati(')n'of  the  epii)livsis  may  .u'cur,  with  milammation 
of  the  neighbouring  ioint  :  and  when  several  bones  are 
alTected,  the  child  niav  be  so  chary  of  movement  on  account 
ol'  the  pain  it  causes  that  piiriilysis  may  be  simulated. 
•   Trcatwcul.— In  the  earlv  stages  mercury  generally  acts 
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like  ca  charm.  It  is  best  administered  as  an  inunction  by 
l^ntting  half  a  drachm  of  blue  ointment  on  the  binder  of 
the  child  and  allowing  it  thus  to  be  rubbed  into  the  skin.- 
Or  it  maj'  be  given  in  the  form  of  mercuiy  and  chalk  in 
doses  of  from  half  to  one  grain,  but  is  then  apt  to  cairse 
diarrhoea.  Mercuiy,  however,  shoirld  be  given  with 
caiition  if  there  is  much  marasmiis,  and  discontinued  as 
soon  as  the  S5'mi:)toms  have  cleared  up,  lest  mercimal 
stomatitis  be  induced  and  the  permanent  teeth  suffer  in 
consequence.  The  child  should  be  well  and  carefully  fed 
during  the  mercririal  coiirse,  and  small  doses  of  cod-liver 
oil  may  often  be  taken  with  advantage.  If  the  mother  is 
Tinable  to  suckle  the  infant  it  must  be  brought  up  by 
hand,  not  by  a  wet-nurse,  for  fear  of  her  nipple  becoming 


Fio.  5. — Sypliilitic  teetli  Fio.  6.— Mercurial  teetb 

(after  Hutcliinson).  (after  Hutchinson). 


affected  with  a  primaiy  chancre,  a  danger  the  mother 
herself  does  not  run,  even  although  she  has  exhibited  no 
signs  of  syphilis.  In  the  latter  stages,  as  in  those  of  the 
acquired  form,  iodide  of  potassium  is  indicated,  and  may 
frequently  be  advantageously  combined  with  small  doses  of 
mercurj',  where  tlie  ]a,ter  lesions,  as  is  too  often  the  case, 
prove  intractal)le.  Lastly,  should  .syphilis  bo  suspected 
in  either  of  the  ])arents  during  the  period  of  gestation, 
merciiry  should  1)0  administered  to  the  mother  ;  whilst  a 
caution  should  be  given  to  botli  iiarcmts  aft(!r  the  birth  of 
a  syphilitic  infant  for  the  sake  of  a,ny  future  offspring. 

■  ILISMOPiriLTA. 

HyKMOPlllLiA,  or  the  hu'morrhagic  diathesis,  is  a,  con- 
dition in  which  bleeding  is  prone  to  occur  siiontanoously 
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or  on  the  slightest  provoCcation,  and  is  yeiy  difficult  to 
arrest.    The  cause  is  unknown.    The  affection,  however, 
appears  to  be  hereditary ;  it  often  occurs  in  members  of 
the  same  family,  and  nearly  always  in  the  males,  although 
it  is  almost  iiivariably  transnntted  through  the  female 
line.    The  pathology  of  the  disease  is  obscure,  and  except 
that  the  arteries  have  been  found  thin,  and  the  left 
ventricle  hypertrophied,  nothing  abnormal  has  been  dis- 
covered either  in  the  tissues  or  in  the  blood.  The  bleeding 
may  be  started  by  the  most  trifling  injiuy,  such  as  a  mere 
scratch  of  the  finger,  the  extraction  of  a  tooth,  or  a  bite 
of  the  lip  or  tongue.     Or  it  may  occur  spontaneously, 
when  it  is  sometimes  preceded  by  flushings  of  the  face 
and  throbbing  of  the  arteries,  and  then  commonly  takes 
the  form  of  epistaxis,  or  of  extravasations  beneath  the 
skin,  bleeding  from  the  grims  or  intestines,  or  effusion 
into  a  joint.  Where  the  result  of  a  traimiatism,  the  blood, 
except  a  large  artery  is  wounded,  oozes  from  the  mjiu-ed 
sui'face  in   a   steady,   continuous,   and  imcontroUable 
stream.    The  bleeding  mav  last  for  weeks  and  then  cease 
spontaneously,  leaving  the  patient  in  an  antemic  condi- 
tion from  which,  however,  he  may  speedily  recover ;  or 
it  may  terminate  fatallv.   Successive  attacks  are  common 
at  vandng  intervals,  and  to  one  of  these  the  patient  gene- 
rally succumbs.  Should,  however,  he  smwive  the  period  of 
puberty,  there  is  a  fair  chance  of  the  tendency  to  bleed 
decreasing  with  advancing  years.    The  treatment  consists 
in  placing  the  patient  at  perfect  rest  in  the  rccmnbcnt 
position,  and  in  elevating  the  part  when  the  bleeding 
comes  from  a  limb.     Ligatiu-e,  the  actual  and  electric 
cautery  and  acupressure,  only  do  harm  bj;  increasing  tlie 
size  of  "the  wound;  and  cold,  in  the  form  of  ice,  is  of  doubt- 
ful benefit.    When  the  blood  comes  from  a  tooth-socket  a 
iduK  of  perchlorido  of  iron  may  be  applied.  Internally, 
such  drugs  as  ergotin,  acetate  of  lead,  galbc  acid,  and 
sclerotic  acid,  are  recommended,  but  do  not  appear  to 
have  much  power  in  controlling  the  blcccbng. 


TUMOUKS. 


A  TUMOUR  as  gcnerallv  understood,  is  a  swelHng  iu 
.some  part  of  the  body,  not  depending  upon  inflammation 
or  mere  hvpertro].hy  of  pre-existing  tissue,  and  showing 
no  tendency  to  undergo  spontaneous  euro  or  to  yield  to 
the  action  of  medicines.    lu  structure  a  tumour  consists 
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of  elements  resembling  those  of  the  normal  tissues  of  the 
body  cither  in  the  matiu-e  or  in  the  immatm'e  state.  Thus 
a  tumour  may  be  composed  of  bone,  cartilage,  fat,  &c. ; 
or  of  cells  like  those  constituting  the  epithelium ;  or  of 
elements  indistinguishable  from  the  rudimentary  tissues 
found  in  the  embryo.  A  tumoiu-  may  resemble  and  con- 
tinue to  grow  in  the  tissue  in  which  it  originates, 
merely  displacing  the  surrounding  tissues,  as,  for  example, 
a  fatty  tumour  growing  in  the  subcirtaneous  fat.  It  is 
then  called  homologous.  Or  a  tumour  may  originate  in. 
one  tissue,  and  retaining  the  type  of  that  tissue,  invade 
another,  as  an  epithelioma  infiltrating  connective  tissue, 
muscle,  or  bone ;  it  is  then  spoken  of  as  heterologous. 
Homologous  tumours  have  generallj'  the  structure  of  the 
matiu-e  tissues  of  the  bodj^  as  fibrous  tissue,  fat,  bone, 
&c.,  and  are  usually  innocent.  Heterologous  timiours, 
on  the  other  hand,  commonly  consist  of  colls  like  those 
of  the  more  lowly  organised  or  the  immature  tissues 
[epithelium,  cmhyronic  tissue),  and  are  generally  malig- 
nant. The  lower  the  organization  of  a  tumour  the 
greater,  as  a  rule,  is  its  malignancy,  although,  as  pointed 
out  by  Mr.  Butlin,  "tumours  of  similar  structiu'e  differ 
widely  in  their  power  of  mischief  according  to  the  part  of 
the  body  in  which  they  originate." 

Development. — All  tumours  are  believed  to  arise  by  the 
multiplication  of  pre-existing  cells,  and  to  retain  through- 
out their  growth  the  type  of  the  cell  from  which  they 
spring  ;  hence  they  are  spoken  of  as  connective  tissue,  or 
as  epithelial  growths,  according  as  they  originate  in  the 
connective  tissue  or  the  epithelium.  Tiimours  arising  in 
the  connective  tissue  at  first  consist  entirely  of  small 
round  colls  with  a  scanty  amount  of  intercellular  sub- 
stance; ;  that  is,  they  resemble  cmbrj'onic  connective 
tissue.  They  may  retain  this  structure  throughout  their 
course  [sfircoma),  or  they  may  become  more  highly 
developed  and  assume  the  structure  of  the  more  sjjecialized 
connective  tissues.  Thus,  fibriiication  may  occur  and 
the  tumour  take  the  form  of  mature  fibrous  tissue 
[fibrtimd);  or  chondrification  or  ossilication  may  cnsvio, 
or  fat  1)0  d<'])ositi'(l  in  the  cells,  and  the  tumour  bcconro 
indistinguishable  in  structure  from  normal  cartilage, 
bone  or  fat  [cnc/iondroina,  osteoma  or  lipoma).  Tumoiu's 
springing  from  ci)itholiuni  not  only  retain  tlie  character 
of  epithelium,  but  likewise  that  oi'  tlio  special  fornr  of 
epithelium  from  which  they  are  derived.     Thus  they 
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resemble  squamous  ei^itlielium  -when  derived  from  the 
skin,  spheroidal  ej^ithelium  when  from  a  gland. 

Cause. — Little  is  actually  known  of  the  etiologj'  of 
tumours.  They  have  been  variously  attributed  to  such 
local  causes  as  long-continued  ii-ritation,  chronic  inflam- 
mation, injury,  the  presence  in  the  completely  developed 
tissues  of  embryonic  remains  which,  from  some  un- 
explained cause,  "have  taken  on  active  growth  later  in 
life,  and  the  action  of  some  unknown  form  of  parasite 
or  ferment.  They  have  further  been  ascribed  to  such 
constitutional  caiises  as  hereditary  predisposition,  the 
slow  degeneration  of  advancing  age,  and  the  lessened 
resisting  power  of  the  tissues  that  may  be  occasioned  by 
such  depressing  influences  as  grief,  anxiety,  or  mental 
strain.  Eesidence  in  certain  localities  is  considered  by 
some  observei's  to  be  a  predisposing  cause  of  some  forms 
of  malignant  tumour. 

Clinical  course. — Clinically,  timioiu-s  are  spoken  of  as 
innocent  and  malignant.  Innocent  tumours  as  a  rule  gi-ow 
slowly  and  resemble  the  fully  formed  tissues  of  the  body, 
and  usually  those  amongst  which  they  grow.  They  are 
generallv  encapsuled,  circumscribed,  and  freely  moveable, 
merely  displacing  the  tissues  around,  not  infiltrating 
them.  They  do  not  involve  the  hnnphatic_  glands,  nor 
become  disseminated  in  distant  organs ;  neither  do  they 
recur  if  completely  removed.  They  may,  however, 
attain  a  large  size  and  destroy  life  by  pressing  upon_  a 
vital  organ,  or  in  other  ways  interfering  with  its 
iunctions. 

Malignant  tumours,  on  the  other  hand,  grow  rapidly,  do 
not  resemble  the  fully  formed  tissues  in  structiu-o.  and 
differ  niarkedlv  in  ap]ioarance  from  the  tissues  m  which 
they  grow.  They  are  generally  non-enca]isuled  and 
infiltrate  the  surrounding  parts,  whether  these  bo  muscle, 
fat,  bone,  &c.,  and  in  consetiuence  become  more  or  los.s 
fixed  and  adherent.  They  freciuently  involve  the  hnn- 
iihatic  glands,  and  become  disseminated  through  the 
body  by  means  either  of  the  lymjih  or  blood-stream. 
They  usually  rocnv  after  removal,  in  the  scar,  in  the 
corresponding  Ivmiihatic  glands,  or  in  internal  organs, 
and  sooner  or  lat(«r  give  rise  to  a  general  cachectic  con- 
dition known  as  the  cancerous  cachexia.  Peath  is  g(>ncrally 
duo  to  (exhaustion  caused  liy  the  local  ulciM-ation.  hannor- 
rha'-e  and  pain,  combined  with  the  mental  distress,  and 
the '"general  interference  with  nutrition  induced  by  the 
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rapid  growth  of  the  tumour  and  its  dissemiuation  through 
internal  organs. 

Secondary  chaiKjes  are  common  in  tumours,  especially 
in  those  of  more  rapid  growth.  Thus  a  tumour  may 
become  inflamed,  or  may  ulcerate,  or  undergo  fatty, 
mucoid,  colloid,  pigmentary,  or  calcareous  degeneration  ; 
or  as  the  result  of  these  changes,  or  of  hasmorrhage  into 
its  substance,  cysts,  or,  more  rarely,  circumscribed 
abscesses,  may  form  in  its  interior ;  or  the  whole  tumoiu- 
may  imdergo  necrosis,  and,  in  exceptional  instances, 
slough  away. 

Becim-ence  and  dissemination.  —  Local  recurrence  is 
probably  the  result  of  some  of  the  tumour  elements 
ha-ving  escaped  removal,  and  may  take  place  in  the  scar, 
or  in  the  tissues  immediately  around.  Eeproduction  in 
the  IjTiiphatic  glands  is  believed  to  be  due  to  the  tiunoiu'- 
cells "becoming  arrested  in  the  l;s'mpli  sinuses ;  dissemina- 
tion in  distant  tissues  and  organs  to  the  tumoiu'-cells 
being  carried  by  the  blood-stream  (which  they  may 
enter  either  directly,  or  indirectly  by  the  Ijmiph  channels) 
to  distant  organs,  where  they  become  lodged  and  there 
form  starting-points  for  secondary  growths.  Secondary 
growths,  whether  in  the  glands  or  internal  organs,  resemble 
in  structiu-e  the  primary  growth. 

Classification. — Tumoiu's  are  here  classified,  partly  ac- 
cording to  their  supposed  origin,  and  partlj^  according 
to  their  anatomical  structure.  Thus,  they  may  be  divided 
into : — 

I.  Mesohlastic  or  connective-tissue  tumours,  which  are 
such  as  spring  from  the  connective  tissue.  Those  may  be 
subdivided  into  : — A.  Those  of  the  typo  of  fully-formed 
connective  tissue,  i.e.,  fibrous,  cartilaginous,  fatty, 
osseous,  and  mucous  tissue  :  (1)  Fibroma,  (2)  Enclion- 
droma,  (3)  Lipoma,  (4)  Osteoma,  and  (o)  Myxoma.  V>. 
Those  of  the  type  of  the  higher  complex  connective  tissues, 
i.e.,  muHch;,  nerve,  blood-vessels,  lymphatic  vessels, 
lymphatic  glands,  papilla)  and  secreting  glands:  (1) 
Myoma,  (2)  Neuroma,  {'■'>)  Anrjiomn,  (4)  LiimphuiKjioma, 
(o)  Lijmplioma,  (G)  I'ajiilloma,  and  (7)  Adenoma.  0. 
Those  of  the  typo  of  embryonic  connective  tissue:  (1\ 
Round-celled,  sarcoma,  (2)  >i in ndle- celled  sarcoma,  (3) 
Myeloid  sarcoma. 

II,  Epiblastic  and  hypiMastic  tumours,  which  are  such 
as  are  com])()sed  of  colls  liko  epithelium.  They  are 
divided  into: — A.    Acinous  or  sphcroidal-ecUed  carci- 
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noma:  (1)  Hard,  scirrJious,  or  chronic  carcinoma ;  (2)  Soft, 
enci'phaloid,  or  acute  carcinoma ;  and  (3)  Colloid  carcinmna. 
B.  Epitlieliat  carcinoma  :  (1)  Squamoas-cclled  eijithelioma, 
and  (2)  (Jolumnar-celled  or  cylindrical  epithelioma. 

III.  Tumours  in  lohich  epihlastic,  hypoUastic,  and  meso- 
hlastic  elements  are  combined.  A.  Teratomata,  a  rare  f  orm 
of  tumour  found  occasionally  in  the  ovaries  and  testicle, 
containing  bone,  hair,  teeth,  &c. 


I.  MESOBLASTIC  OR  CONNECTIVE-TISSTJE  TTBIOTTKS. 
A.  Tumours  of  the  type  of  fully-formed  connective  tissue. 

ElBEOMATA  OR   FIBROUS    TITilOTJRS  COnsist  of  fibrOUS 

tissue,  which  maj'  vary  in  densitj^  from  the  firmness  of  a 
tendon  or  ligament  to  the  soft  consistency  of  the  sub- 
cutaneous tissue.  They  are  quite  innocent,  grow  slowly, 
do  not  return  if  completely  removed,  and  are  usually 
surrounded  by  a  distinct  capsule. 

Structure.— The  firmer  forms  consist  of  dense  hbrous 
tissue,  intermixed  with  but  few  elastic  fibres  and  con- 
nective-tissue corpuscles.  The  fibres,  as  a  rule,  are  variously 
interlaced  without  definite  arrangement,  though  m  some 
fibromata,  they  form  concentric  curies  around  the  blood- 
vessels. On  'section  they  appear  firm,  smooth,  and 
gHstening,  and  of  a  grevish-white  colour.  The  vessels 
are  usually  small,  thin-wallcd,  and  not  numerous,  though 
certain  of 'the  fibromata  {naso-j^haryngeal  polypi)  are  very 
vascular,  and  permeated  by  large  cavcraous  blood- 
spaces.  The  softer  varieties,  formerly  called  fibi-o-ceUuIar 
tumours,  consist  of  loose  succulent  fibrous  tissue,  and 
often  contain  large  and  numerous  blood-vessels  Un 
section  they  appear  yello^^dsh,  glistening,  semi-trans- 
parent, and  gelatinous,  and  a  serous  fiuid  can  be  squeezed 
out  from  the  cut  surface. 

Secondary  c/ta^r/r*-.— Calcification,  ulceration, and  mucoid 

;7si(«^stai!.s.— Fibromata  mav  grow  from  the  connective 
tissue  anywhere,  but  the  harder  forms  arc  chiefly  met 
with  in  the  periosteum,  especially  that  oi  the  ^aws 
(fibrous  epulis),  in  the  uterus,  in  the  neunlemma  of 
nerves  (  false  neuroma),  on  the  tcrmmation  of  nerves  {patn- 
f,d  suhcuiancous  tubercle),  and  in  the  naso-pharynx  and 
'rectum  [fibrous  polypus).    The  softer  forms  grow  from  the 
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subcutaneous  and  submucous  tissue,  and  tbe  intermuscu- 
lar septa,  and  are  most  frequently  met  withinthescrotiun, 
labium,  and  scalp.  The  loose-textiu-ed,  large,  and  often 
pendulous  growths,  occim-ing  in  the  subcutaneous  tissue, 
and  kno-nm  as  ivem,  and  the  small,  sessile,  or  partially 
pedimculated  tumours  scattered  over  the  body  in  the 
condition  known  as  moUuscum  Jihrosam,  are  varieties  of 
soft  fibromata. 

The  sicjiis  and  diagnosis  of  fibromata  vary  according-  to 
their  situation,  and  will  be  again  referred  to  imder  the 
diseases  of  the  various  regions  in  which  they  occur.  The 
firm  hbromata  are  usually  oval  or  globular,  smooth, 
painless  unless  attached  to  a  nerve,  moveable,  very  hrni  and 
j  hard,  and  generally  single.  The  softer  forms  are  smooth, 
globular,  elastic,  soft   and   painless,   especially  when 


gi'O'wing  about  the  scrotum  or  labium;  doughy,  non-elastic, 
moveable,  pendulous,  and  fleshy  when  occurring  as  wens. 
Treatment. — Where  practicable,  they  should  be  removed. 
LiPOMATA  OR  FATTV  TUJiouRS  are  composcd  of  fat 
like  that  found  normally  in  the  body.  Thoy  are  innocent, 
and  grow  slowly,  but  may  attain  a  largo  size,  and  do  not 
retiu'n  on  removal.     They  are  most  common  in  adulfc 


Structure. — They  consist  of  masses  of  fat  bound  to- 
gether by  delicate  connective  tissue  and  blood-vessels, 
and  are  surrounded  as  a  rule  by  a  thin  capsule,  which  is 
attached  by  hbrous  septa  to  the  skin.  The  microscopical 
characters  are  seen  in  Fig.  7. 

Secondary  chanr/es. — Calcification,  nmcoid  softening, 
inflarrimation,  and  adhesion  from  pressure,  and,  very 
occasiouallj',  ulceration. 

Uaaut  seats. — Thoy  are  most  common  on  thn  shoulders, 
back,  and  nates,  where  thoy  have  been  attributed  to 


Fig.  7. — Fatty  Tumour. 


life. 
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ii-ritation  or  pressure  as  by  the  braces,  the  sitting 
posture,  &c. 

Signs  and  cUarjnnsis.—T'heY  form  cLrcumscribed,  lobu- 
lateci,  semi-fluctuatmg,  painless,  soft,  inelastic  tumours, 
generally  single  and  very  occasionally  multiple.  They 
may  be  distinguished  from  chronic  abscess,  the  swel- 
ling with  which  they  are  perhaps  most  likely  to  be  con- 
founded, by  the  edge  slipping  from  under  the  finger  when 
the  side  of  the  tumour  is  pressed  upon,  by  the  dimpling 
of  the  skin  when  pinched  up  between  the  thumb  and 
finger,  and  by  puncture  with  a  grooved  needle.  They 
are  said  sometimes  to  sliift  their  site  by  slippmg  along 
in  the  connective  tissue.  A  diffuse  variety  of  lipoma  is^ 
sometimes  met  with  in  the  form  of  symmetrical  masses  of 
fat  at  the  back  of  the  neck  and  below  the  chm. 

Treatment— The  capsule  should  be  freely  opened,  when 
the  tumour  will  readily  shell  out. 


\  Pig.  8.— Cartilaginous  Tumoiu-. 

Upper  half  layaline  ;  lower  half  fibrous. 
ENCnONlDROMATA,  OR  C.VRTILAGCs  OUS  TUMOURS  COnsist 

of  cartilage,  and,  when  piu-e,  are  qmte  muoeent,  grow 
slowly,  and  do  not  return  on  removal.  Cartilage,  however, 
is  frequently  dovelopc.l  in  sarcomatous  tumours,  and  it  is 
in-obable  that  the  muHgnancy  wliich  euchonili-omata  have 
it  times  appar.mtly  exliilntcd  may  have  been  duo  to  the 
nrosonco  of  sarcoma  elements  which  were  overlooked. 

S<r»rf«re.- Cartilaginous  tmnours  are  generally  en- 
capsuled,  and,  wlien  large,  are  oltcn  lobu  ated.  Thoj 
miy  eon  ist  of  a  single  mass  of  cartilage,  without  ^1Slblo 
™rtiti.)ns,  or  of  nimierous  s.nall  clustered  ma^sses  boundto- 

ge  her  by  connective  tissue  and  blood-vessels  On  section 
they  are^ranslucent,  bluish-grey,  pinkish-white,  homo- 
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geneous,  or  coarsely  ,2;ramilar,  and  fi'eqiiently  mapped 
out  into  ii'regular  lobules.  They  usually  consist  of 
hyaline-  or  fibro-cartilage.  The  microscopical  characters 
of  tj'pical  examples  of  the  hyaline  and  fibrous  varieties 
are  seen  in  Fig.  8. 

Seconda)-y  chanr/es.  Calcification,  ossification,  fatty 
and  mucoid  softening,  and  ulceration. 

Usual  seats. — (1)  The  bones,  especially  the  phalanges  of 
the  fingers,  the  lower  end  of  the  femur,  and  the  head  of 
the  tibia  and  humerus,  and  (2)  The  parotid  gland. 
Enchondromata  may  also  occiu"  in  the  subcutaneous 
tissue  and  the  testicle. 

The  signs  and  diagnosis  will  be  given  under  tumours 
of  hone  and  the  parotid  gland.  Here  only  need  it  be 
said,  that  their  chief  characteristics  are  their  extreme 
bardness,  smooth  or  lobulated  surface,  and  slow  growth. 
They  are  usually  single,  exce])t  in  the  hands,  where 
generally  several  fingers  are  affected.  At  times  they  are 
of  a  softer  consistency  in  jilaces  owing  to  mucoid  soften- 
ing, and  at  times  of  rapid  growth,  but  it  is  then  probable 
that  they  contain  sarcomatous  elements.  Although  they 
may  occiu'  at  any  age,  they  are  most  common"  in  the 
young. 

Treatment. — They  should  be  removed  where  possible. 

OsTEOMATA  or  OSSEOUS  GROWTHS  Consist  of  true  bone. 
They  very  rarely  occur  except  in  connection  with  bone 
or  cartilage,  and  will  again  be  referred  to  imder  diseases 
of  bone.  Those  growing  in  connective  tissue  apart  from 
bone,  are  probably  other  tumours,  or  structures  such  as 
cysts,  tendons,  and  muscles,  that  have  undergone  calci- 
fication or  ossification. 

Myxomata  oil  MTJOOus  TUArouiis  consist  of  tissue 
resembling  that  found  in  the  umbilical  c()rd  and  vitreous 
huniour  of  the  eye;  but  many  of  the  growths  that  were 
formerly  claimed  as  myxomata  would  ajipcar  to  be  fi])ro- 
mata,  sarcomata  or  enchondromata,  undorgoimr  mucoid 
softening.  Pure  myxomata  are  innocent  tumours,  and 
do  not  return  if  completely  removed,  1)ut  they  may  attain 
a  large  size. 

Structure— They  consist  of  a  soft  gelatinous  semi- 
translucent  material,  enclosed  in  u  loose  cajisule  of  cou- 
iiectivo  tLssuo,  and  intersected  by  bands  of  fibrous  tissue 
Un  section  they  appear  of  a  j.inkish  or  vellowish-crrey 
colour  and  are  of  a,  soft  gelatinous  <-onsist<nu-y,  .^ftei, 
almost   difHuent;   wlulst  a  (onacious  and  glairy  lluid 
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containing  large  quantities  of  mucin  oozes  away  from  the 
cut  surface.  On  microscopical  examination,  round  and 
spindle  cells  and  steUate  cells  with  branchmg  processes 
are  seen,  the  branching  processes  of  the  steUate  cells  form- 
ing a  delicate  stroma,  in  the  meshes  of  which  the  homo- 
geneous gelatinous  basis-substance  is  contained  (lig.  9). 
■  The  round  and  spindle  cells  vary  m  niunber,  and  are  not 
shown  in  the  diagram.  Fibrous  tissue,  fat,  cartilage, 
and  sometimes  adenomatous  and  sarcomatous  elements 
may  likewise  be  present ;  birt  it  is  questionable  m  these 
cases  whether  the  tumour  should  not  be  regarded  as  a 
soft  fibroma,  lipoma,  enchondroma,  sarcoma,  .^c,  under- 
eoine  mucoid  degeneration. 

Btcondary  c/m«r/es. -Fatty  degeneration,  mflamma- 
tion,  ulceration,  and  the  formation  of  blood  cysts  owmg 
to  ruptui'e  of  the  capillary  vessels. 


9. — Jlyxomatous  Tumour. 


Usual  ...afa.-They  are  most  often  found  m  the  no.e 
whe  -o  they  constitute  the  gelatinous  polypi.  They  are 
Ilso  found  in  the  adipose,  subcutaneous,  submucous,  a  d 
subserous  tissue,  and  occasionally  m  the  periosteum  and 
medulla  of  bono  and  neurileinma  ot  ner%o>.  _ 
"'Xv-s.-Except  when  forming  polypi,  as  in  the  nose, 
thev  resemble  futty  and  soft  fibrous  tumours  from  ^  I  ch 
l  ev  cannot  be  diagnosed  with  certainty.  'il^c/^-^^^l^'^J. 
gStiir/s  or  mucous  polypi  will  agam  be  referred  to  undei 

"  ^'.^';;;i„,„i._The  growth  shoiUd  be  removed  where 
practicable. 
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B.  Tumours  of  the  type  of  the  higher  connective  tissues. 

The  myomata  or  muscle  tumours  consisting  of  either 
striated  or  non-striated  muscular  fibres ;  the  neuromata 
consisting  of  true  nerYous  tissue,  either  the  grej^  or  the 
"wliite ;  the  nngiomata  consisting  either  of  a  mass  of 
tortuous  cai^illaries,  and  more  or  less  connective  tissue 
{pJ&xiform  anyiomxita),  or  of  fibrous  blood-spaces,  lined 
with  endothelium,  and  reseml)ling  the  erectile  structiu'e 
of  the  corpus  cavernosum  of  the  penis  [cavernous  angio- 
mata) ;  and  the  lymphangiomata  or  Ijanpbatic  tumours  . 
consisting  of  dilated  lymjjhutics  communicating  with  each 
other  so  as  to  form  spaces  similar  to  those  of  the  angiomata, 
are  all  verj^  rare,  and  will  receive  no  further  attention 
here.  Unstriped  muscle  tissue,  it  may  be  said,  however, 
is  frequently  foimd  in  the  so-called  fibroid  tumours  of  the 
uterus,  of  which,  indeed,  it  often  forms  the  chief  part. 
It  is  also  foujid  in  the  chronically  enlarged  prostate. 

Papillomata  or  wauty  and  villous  tujiouks  resemble 
in  structiu-e  hypertrophiod  papillfe  of  the  skin  and  mucous 
membrane.  They  include  warts,  condylomata,  and  mucous 
tubercles,  and  some  forms  of  villous 'tumours.  They  are 
innocent  growths,  rarely  attain  a  large  size,  and  only  occur 
in  the  skin  and  mucous  membrane.  In  old  people,  how- 
ever, warty  growths  are  apt  to  degenerate  into  epithe- 
lioma; and  villous  growths  in  the  bladder  may  destroy  life 
by  the  htemorrhago  to  which  they  frequently  give  rise. 

Structure. — They  all  agree  in  that  they  rosenible  hypcr- 
trophied  simple 'or  compound  papilho.  Thus,  they  con- 
sist of  several  layers  of  connective  tissue  surrounding  one 
or  more  central  blood-vessels,  and  are  covered  by  one  or 
many  layers  of  epithelium  resemlding  that  natural  to  the 
part  from  which  they  spring.  The  epithelium,  however, 
never  penetrates  the  connective  tissue— a  point  which 
serves  to  distinguish  tliem  pathologically  froni  opitho- 
honui,  which  in  many  rosjiocts  tliov  I'escmblo  in  structure, 
ihe  umrL^  and  warty  growths,  wliich  form  circumscril)ed 
tmnours,  or  caulifiowor-like  masses  often  of  considerable 
size,  consist  of  one  or  more  enlarged  ]5apillm  covered  by 
several  layers  of  horny  epithelium,  and  contain  as  a,  rule 
only  a  few  small  blood-vessels.  The  mucous  tulwirlcs  ami 
condylomata,  which  occur  as  llattened  elevations,  also 
consistof  enlarged  papilho,  but  tlio  epithelium  covering 
thorn  IS  moist  and  sodden,  and  the  counoctive  tissue,  as 
might  bo  expected  from  their  rapid  gi  owtli,  is  abundantly 
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infiltrated  with  suiall  round  cells.  They  are  always  the 
result  of  syphilis.  -,       ,    i       i  -  ^ 

The  villous  t'umQii.rs,  which  form  dehcate  hranchmg 
crowths  resembling  the  villi  of  the  chorion,  are  also  classed 
by  some  pathologists  as  papiUoniata,  even  when  tHey 
grow  froni  parts  as  the  interior  of  the  bladder  where  no 
lapilhe  exist.  In  such  situations  they  spring  fi-om  the 
iub-epithelial  connective  tissue  and  o^'^^^theu-  papiUaiy 
Rlnue  to  the  arrangement  of  the  connective  tissue  and 
e^Xl  urn  aimmd  the  blood-vessels.  The  latter  are  o  ten 
dSated  and  munerous,  and  frequently  give  way,  leadmg 
to  serious  haemorrhages.  The  epithelium  covering  them 
forms  a  delicate  layer,  and  may  often  be  rubbed  ofr  oi 

-t:JrS5:S;i=ta  m  the  form  of  w^^  and 

S3J«  I  ti^         f?^  ^ 

the  Cnx.  As  mucous  tubercles  and  condylomata,  they 
occur  about  the  anus  and  genitals,  and  on  the  mucous 
membrane  of  the  mouth  and  throat.  The  villous  gvo^  th. 
are  met  with  in  the  bladder,  rectum,  and  larynx. 

SL<larv  c/Kt^i/r..- Pigmentation  ulceration,  and 
atroX  As  age  advances,  the  epithehum  m  he  case  of 
?he  wity  -rowths  is  liable  to  invade  the  underlying  con- 
nective tissue,  and  the  papilloma  to  be  thus  converted 

of  the  di^e^ 

vaHeties  'of  papillomata  are  given  under  the  head  of  .km 
.,,^ili.,  bladder  rectu^  ^^Ss  ^sp^^  i^lne 

c  SheUoma  from  which,  however,  th^y  may  S^^-^^Jj 
is  commonly  met  with.  -ruMorKS  are  innocent 

The  arhwHS  mntiii  conslst^  ol  "  ,  V  .luct- 
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more,  cancl  are  separated  and  bound  together  by  connective 
tissue,  in  which  the  vessels  ramiiy.  Pure  adenomata  are 
rare  ;  the  scanty  amoimt  of  mtertubuhir  and  interacinous 
connective  tissue  in  such  being  more  often  replaced  by 
fibrous  tissue  (adeno-fihroma),  or  by  mucous  tissue  [adeno- 
rin/.rnma),  or  by  sarcomatous  elements  {adeno-sarcoma), 
or  by  a  combination  of  two  or  more  of  the  above  tissues 
[adeno-fibro-sarcoma,  adeno-myxo-sarcoma) ;  whilst  at  times 
the  acini  or  ducts  become  cblated  into  cysts,  in  which 
proliferating  growths  [intra-rAjstic  groiuths)  may  project. 
The  tumour  is  then  spoken  of  as  an  adenn-cystuma,  cysfo- 
sarcoma,  &c.,  according  to  the  character  of  the  intertubu- 
lar  and  interacinous  connective  tissue.  The  microscopi- 
cal appearance  of  an  adenoma  is  shown  in  Fig.  10. 


Fio.  10. — Adenomatous  Tiimoiu-. 


The  tiihular  (idea(>)ii(davctic\x\\AG  the  tubular  glands ;  they 
are  most  common  in  the  mucous  monibrane  of  the  intes"- 
tine,  Avhoro  they  form  pajjillary  or  polypoid  growths. 

Both  varieties  are  distinguishecl  from  ('arcinoma,  in 
that  the  epithelium  docs  not  penetrate  the  basement 
mcTnbrane  and  invade  the  connective  tissue. 

IJntial  scats. — Tlie  acinous  (x^ciu-  in  tlie  nuimnia,  whore 
thoy  are  gcmerally  of  the  adeno-fibronuitous  form,  the 
lip,  the  ovary,  the  testis,  the  prostate,  the  thyroid,  ]>arO' 
tid,  aiid  lachrymal  glands,  and  the  scbaceou"s.  glands  of 
the  skin.  The  tubular  occur  in  the  intestine,  especially 
the  rectum. 

Hemndxmj  cjuuif/rs.—  Cystic,  degeneration  consequent 
upon  mucoid  softening  and  fatty  dogeueratioii  of  the 
eijitholiiiin. 
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Signs,  diagnosis,  and  treatment.    See  Diseases  of  tlie 
Breast,  Eecturn,  &c. 

C.  Tumours  of  the  type  of  Emlryonic  connective  tissue 
(Sarcomata). 

Sarcomata  constitute  a  group  of  tumours  resembling 
in  structiu'e  normal  embryonic  or  immatm-e  connective 
tissue.    They  include  the  fibro-nucleated,  fibro-plastic, 
myeloid  and  recurrent  fibroid  tumours,  and  many  of  the 
so-called  cancers  of  the  older  pathologists.    Normal  em- 
bryonic tissue  in  the  course  of  development  may  become 
fibrous  tissue,  cartilage,  bone,  &c.    The  sarcomata,  how- 
ever retain  the  structure  of  embryonic  tissue  thi-oughout 
their  life-history ;  and  although  in  places,  and  mdeed,  m 
some  instances"  in  the  gi-eator  part  of  the  tumoui-,  de- 
velopment may  proceed  as  in  the  normal  growth  of  tlie 
body  to  the  formation  of  fibrous  tissue,  cartilage,  or  bone, 
yet  the  circumferential  or  growing  parts  of  the  tumom- 
will  always  be  found  to  consist  of  sarcoma  elements. 
Hence  the  im]iortance  of  examining  the  growing  part  lest  a 
sarcoma  which  has  undergone  chondrification,  ossifacation. 
etc.,  be  pronounced  a  cartilaginous  or  osseous  tumour 
The  sarcomata  present  the  most  diverse  characters,  both 
as  regards  their-  structure  and  tlieir  climcal  behaA-iour 
but  have  the  following  in  common:—!,  ihe  ceils  ot 
which  thcv  are  composed  consist  of  masses  of  protoplasm 
without  distinct  cell-wall,  and  contain  one.  or  more 
nuclei     "   Each  cell  is  surrounded  by  a  varpng  amount 
of  inteTCellular  substaiico,  which  has  no  definite  arrange- 
ment,  and  does  not  form  alveolar  spaces  as  m  camnoimT. 
3   The  blood-vessels  have  very  thm  walls,  and  ramify 
among  the  cells,  not  in  the  stroma  as  m  carcinoma  ; 
indeed,  they  arc  often  mere  s]iacos  bounded  by  the  cell^ 
themselves     hence,  the  fre<iuency  -^^'^ J^^'f' 
rhages  occur  in  the  substance  of  the  growth.  4  rh-|i  " 
nation  usually  takes  ],lace  by  the  blood-vessels  (not  Vn  he 
^iphatics,  a.  in  carcinoma),  a  fact  which  inav  probaW 
bl  explained  by  the  above-mentioned  i'^-"!'^^^  h"^ 
vessels  to  the  cells.    5.  Tlie  secondary  growths,  when 
dissemination  occurs  are,  as  a  rule,  hke  the  pnmarv,  and 
"st  fre.,uent  in  the  lungs.    (5.  Sarcomata  ^'^ow  by  in- 
C  1^1  ng  the  surrounding  tissue,  and  genera  ly  l"]^ 
after  removal,  probablv  bc<-ause  souu-  porti.^n  ot  mhltiatcl 
£e  iils  been  left.    7.  Tl>ey  do  not,  as  a  rule,  affect  the 
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IjTnpliatic  glands,  except  wlien  tliey  occur  as  primary 
tixmours  in  such  glands,  or  when  they  grow,  as  pointed 
out  by  Mr.  Butlin,  in  the  testis  and  tonsil,  when  implica- 
tion of  tho  glands  is  the  rule  rather  than  the  exception. 
8.  They  are  of  most  frequent  occurrence  in  youth  and 
early  middle  life.  9.  Their  cut  section,  when  "fresh, _  does 
not  yield  a  milky  juice  like  that  obtained  on  scraping  a 
carcinoma. 

In  theii-  simplest  form  sarcomata  consist  of  small  round 
cells  resembling  leucocytes,  embedded  in  a  ver}'  scanty 
amount  of  homogeneous  intercellular  substance  traversed 
by  delicate  loops  of  capillar}^  vessels ;  in  fact  they  so 
closely  resemble  the  granulation  tissue  of  inflammation  as 
to  be  microscopically  indistinguishable  from  it.  In  the 
higher  fonns  the  cells  become  elongated  and  of  a  spindle 
shape,  and  the  intercellular  substance  may  show  an 
attempt  at  fibrillation ;  or  fibrification,  chondrification,  or 
ossification  may  ensue,  and  indeed  in  some  instances  may 
jiroceed  to  such  an  extent  that  the  whole  tumour  appears 
composed  of  fibrous  tissue,  cartilage  or  bone,  and  it  may 
only  be  at  the  growing  edge  that  the  sarcomatous  elements 
ai'o  discoverable.  Notwithstanding  such  changes  the 
tiunour  will  continue  to  display  its  malignancj'  in  that 
it  still  invades  the  siu'rounding  tissues,  or  becomes  dis- 
seminated through  internal  organs.  Sarcomata  that 
have  thus  undergone  ossification,  are  often  spoken  of  as 
osslfi/ivr/  sarcomata.  Ossification,  however,  is  seldom 
met  with  except  in  sarcomas  in  connection  with  bone, 
and  although  it  may  then  occur  in  all  varieties  is  most 
common  in  the  spindle-celled  and  mixed  forms.  The 
new  bone  spicula  usually  grow  into  the  tumour  at  right 
angles  to  the  shaft  of  the  bone,  and  are  surrounded  by 
sarcoma  tissue  ;  whorea,s  in  tho  true  ostoomata  the  bono 
spicula  arc  jjarallel  to  tho  shaft,  and  arc  surrounded  by 
cartilage  or  ]M!iiosteum. 

Sarcomas  maybe  divided  into  tlu'oe  chief  groups  {(()  tho 
round-celled;  (/>)  the  fspindle-celled,  and  (c)  tTio  myeloid. 

(a.)  The  kound-cellkd  s.\iiCoi\rATA  usually  occur  as 
soft,  vascular,  and  y(!ry  rapidly  growing  tiunours,  and 
often  attain  a  hirge  size,  and  (pn(_'kly  Itocomo  disseminated 
through  distant  jiarts  of  tho  Ixxly'aiul  tlu'ough  internal 
organs. 

Slruciure. — They  consist  of  round  cells  like  leucocytes, 
varying  in  si/o  and  embedded  in  a  small  amount  of 
granidar  or  homogeneous  intercellular  substance.  On 
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section  tliey  appear  soft  and  vascular,  resembling  bram 
matter.  lience  the  tevm  enccjjhaloid  ov  mediiUary  v^hich 
is  sometimes  applied  to  them.  It  was  this  variety  of 
sarcoma  that  was  formerly  called  encephaloid  cancer.  The 
microscopical  appearance  of  a  typical  specimen  is  shown 

in  Fig.  11.  -in. 

Secondary  changes.— They  may  undergo  mucoid  soften- 
ing, fatty  degeneration,  and  ulceration,  or  blood  may  be 
extravasated  in  their  substance  leading  to  the  formation 
of  cysts  {sarcomatous  blood  cysts). 

Usual  seais.— Wherever  fibrous  tissue  exists  ;  but  they 
are  most  common  in  the  periosteum,  bone,  skin,  sub- 
cutaneous tissue  and  the  testicle. 

Varieties  of  round-celled  sarcoma.  —  1.  The  glioma, 
which  grows  in  the  connective  tissue  of  nerves,  and 
has  a  matrix  like  that  of  the  neui-oglia  of  nerve  centres. 


Fio.  11. — Round-celled  Sarcoma. 


It  occui-s  in  the  retina  and  brain.  2.  The  lympho-sarcoma, 
which  grows  in  the  lymphatic  glands.  It  consists  of  a 
reticukmr  resembling  lymplioid  tissue,  and  the  sarcoma 
cells  are  usually  of  large  size.  3.  The  psawmoma^a  very 
rare  forai  which  occurs  only  in  the  pineal  body.  4.  xne 
alveolar  sarcoma,  in  which  the  matrix  forms  a  net-work 
enclosing  each  coll  in  a  sparate  space  or  alveolus  o  ihe 
melanotic  sarcoma,  Avhich  contains  pigment  both  m  the 
cells  and  intercellular  substance.  Its  favourite  scat  _i» 
in  the  skin  and  the  choroid  coat  of  the  oyo  i.e.,  m 
situations  where  pigment  normally  exists  "  '^<;^';™^ 
rapidly  disseminated  through  the  body,  tho_  secondai^ 
growths  being  generally  also  pigmented.  It  the  mo.t 
arialignant  of  the  sarcomas  and  was  lonnerly  known  as 
Zumoiic  cancer.  The  cells  are  sometimes  ^1--^  '>:^^-P«^ 
instead  of  round.  1 1  di  ITers  from  the  pigmented  wait,  b^ 
To  latter  being  firm,  often  pedunculated  or  lobulated  and 
of  slow  growth. 
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The  signs  of  round-celled  sarcomata  vary  so  greatly 
according  to  the  tissue  implicated,  that  only  tlie  briefest 
outline  of  their  general  course  can  be  here  given. 
They  will  more  esijeeially  be  referred  to  under  bone, 
testicle,  and  breast.  Here  it  may  suffice  to  say  that  they 
exhibit  all  the  signs  of  malignancy.  Thus  they  grow 
rajiidly,  invade  the  surrounding  tissues,  the  veins  over 
them  "become  enlarged,  and  the  skin  as  they  approach 
it  becomes  inflamed  and  finally  gives  way,  and  au 
iilcerating  chasm  is  left  or  a  fungus  protrudes.  The 
health  and  strength  fail,  cachexia  sets  in,  evidence  of 
dissemination  of  the  disease  in  other  tissues  or  in  internal 
organs  may  be  manifested,  and  death  soon  ensues. 

Diagnosis. — From  inflammatorj^  affections  it  is_  often 
very  difficult  to  diagnose  a  sarcoma  when  the  skin  has 


become  involved.  The  history  of  the  case,  the  unequal 
consistency  of  the  tiuuour,  which  may  be  hard  in  jjlacos, 
soft  in  others,  the  irregularitj'  of  its  shape,  the  absence 
of  pus  on  puncture  with  a  grooved  noodle,  and  the  pro- 
gressive loss  of  weight  and  strength  point  to  its  sarco- 
matous nature  ;  but  an  incision  into  it  will  sometimes  be 
necessary  to  clear  u])  the  doubt.  The  rapid  growth  and 
dark  colour  of  a  melanotic  sarc(nna,  are  distinctive. 

Treatment.- — The  only  effectual  treatment  is  removal. 
When  the  tumour  is  situated  in  one  of  the  extremities 
amputation  well  above  the  disease  should  be  practised ; 
when  on  the  trunk  it  should,  whore  practicable,  bo  dis- 
sected out,  taking  care  to  cut  as  widely  as  possible  of  tho 
disease. 

{!>.)  Thk  STixi)LK-cKi,LKi)(l-'jg.  12)  are  the  most  (■ouunou 
of  tho  sarcomata,  and  are  comiiosiid  of  spindle-sha])od 
cells,  vaiyiiig  in  size,  and  containing  cmo  or  more  nuclei. 
Tho  cells,  in  some  instances,  are  arninged  concentrically 
aroiuid  tho  blood-vessels,  or  in  bands,  or  again,  in  other 


Fig.  12. — Spindle-celled  Sarcoma, 
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instances,  appea.r  to  have  no  definite  arrangement. 
Spindle -celled  sarcomata  are  subdivided  accordmg  to  the 
size  of  their  cells  into  the  large  and  small  spmdle-ceUed 
varieties. 

Tha  small  spindle- celled  sarcomata  are  farmer  and  less 
rapid  in  tlieir  growth  than  the  round-ceUed  or  lar^e 
spindle-celled  forms,  do  not  become  so  quickly  dissemi- 
nated in  internal  organs,  and  therefore  are  less  malignant. 
They  generally  recur  locally  when  removed ;  but  after 
many  recurrences,  theii-  tendency  to  return  may  at  length 
cease,  or  they  niav,  on  the  other  hand,  assume  a  more 
malignant  form  and  become  disseminated.  Structure.^ 
Thev  consist  of  small  spindle-cells,  contammg  usually  a 
single  nucleus  ;  the  cells  are  embedded  m  a  small  amount 
of  homogeneous  intercellular  substance,  which  at  times  is 
somewhat  fibrillated.  They  may  at  first  bo  enclosed  by  a 
capsule,  but  later  infiltrate  the  surrounding  parts,  ihey 
appear  as  smooth  firniish  growths,  pmkish-white,  semi- 
translucent,  and  fibrillated  on  section.  Their  micro- 
scropical  appearance  is  seen  in  Eig.  12  becondarjj 
j,„„V/e s.— Fibrification.  chondrification ,  calcification,  ossi- 
fication, and,  when  implicating  the  skin,  ulceration.  L  sual 
5eafe._Periostoum,  fascia?,  and  subcutaneous  tissue. 

The  large  spindle-ceUed  sarcomrda  are  much  softer  Uian 
the  preceding  variety,  and  often  grow  rapidly,  and  quickly 
become  disseminated  ;  indeed,  they  may  be  as  malignant 
as  the  round-celled.  Stradnrc-Thcy  consist  of  largo 
spindle-cells,  which  frequently  contain  several  oval 
nuclei,  embedded  in  a  scanty  amount  of  intorcollulai 
substance.  They  occur  as  non-encap^uled  tumours  o 
soft  consistency,  frequently  m  parts  difilucnt,  and  on 
section  appear  of  a  pinkish-white  colour,  otton  blotched 
S  blood.  Secoudarp  c/.o..7-.->>'tty  degeneration, 
blood  extravasation  and  the  fonnntion  of  l'^"";\.;'> 
and  ulceration.  Usual  seats.-Thc  intermuscular  la.ci.r, 
periosteum,  and  breast. 

^  Suim  and  (Zmr/m,./..- The  small  sp.nd  e-c,  Hod  sa,c  - 
mab;  when  .x'.nirring  in  the  fascKV  and  snbcutaneon> 
to^q>pear  as  moderately  finn.  or  at  tunes  as  sorter 
riowths  unattended  by  signs  of  inilammatum  un  es 
r,  v  .lving  the  skin.  They  r.Han^V,  a  or  r.nM.val,  l  ut 
o  t  as  a,  rule  be.M,me  disseminated.  The  large  spmc  le- 
c  ovn.s  res..n>ble  tlu«  round-celled  fr.un  whu.h  they 

nn'not  be  distin.M.isbed  before  renmval.  These  tiunom'S 
are  more  especially  referred  t.)  under  bono. 
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Treatment. — The  small  siDindle-cellod  should  be  freely 
removed  by  dissecting  them  out  widely.  The  treatment 
of  the  large  spindle -celled  is  like  that  of  the  round- 
celled. 

(c.)  Myeloid  sahcojiata  ueaily  always  occvir.  in  con- 
nection with  bone,  and  will  be  more  fully  described  in  the 
section  on  that  subject.  They  are  usually  of  slow  growih, 
and  are  amongst  the  least  malignant  of  the  sarcomata, 
esijecially  when  occm-ring  in  the  interior  of  bone.  After 
removal,  however,  they  have  been  followed  by  the  more 
malignant  forms. 

Btriidure. — They  consist  of  spindle-  or  round-cells, 
amongst  which  are  found  large  irrogularlj^  shaped  masses 
of  protoplasm  containing  often  as  mauy  as  thirty  or  forty 
oval,  highly-refracting,  distinct  nuclei. 


Fia.  13. — Myeloid  Sarcoma. 

These  masses  of  niicleated  proto]jlasTn,  are  known  as 
(jiard  or  jnyeloid  colls,  and  rosomblo  those  found  in  the 
marrow  of  the  fcctus.  The  microscopic  appearance  is 
seen  in  Fig.  13.  j\Iyeloid  sarcomata  vary  from  a  firm 
or  fleshy  to  a  soft  or  jolly-like  consistency,  and  are  neither 
clastic  nor  tough.  On  section  thoy  appear  uniformly 
smooth,  succidout,  shining,  semi -translucent,  but  not 
fibrillatod,  and  vary  from  a,  greonish-white  to  a  livid 
crimson  tint,  blotcliod  with  brighter  patches  of  ])ink  or 
darker  red  due  to  Idood  extravasation.  Thoy  have  been 
compared  in  colour  to  the  muscuLir  tissue  of  tho  heart. 

Seamdary  chaiu/es. — Chondrification  sometinros  occurs, 
but  ossification  is  rare.  J}lf)od-cysts  are  very  common 
from  tho  giving  way  of  the  nnmerous  thin-walled 
vessels. 
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Usual  sertis.— In  the  interior  of  the  ends  of  the  lonp; 
"bones,  especdally  tho  lower  end  of  the  femiu-  and  upper 
end  of  the  tibia,  and  in  the  lower  jaw;  less  rarelj' they 
grow  from  the  periosteum. 

Signs,  diagnosis,  and  treatnwnt.  —  See  Sarcoma  of 
Bone. 

Mixed  saecojiata.— Many  sarcomatous  tumours  con- 
sist of  both  spindle-  and  round-cells,  and  by  some  patho- 
logists are  classed  separately  under  the  head  of  nuxed 
sarcomata.  Thev  may  resemble  either  the  spnidle-  or  the 
round-celled  tumours,  and  cannot  be  distingmshed  with- 
out a  microscopical  examination. 

Sarcomatous  Mood-cysts.— Soft  sarcomatous  tumours 
sometimes  become  completely  broken  down  by  extravasa- 
tion of  blood  into  their  substance,  and  converted  mto 
cysts  containing  partly  fluid  and  partly  coagulated  blood. 
When  such  a  cyst  is  punctiu-ed,  the  htemorrhage  is  often 
difficult  to  control.  When  cut  into,  the  walls  are  gene- 
'rally  found  ill- defined,  and  it  may  be  impossible  to  chs- 
tinguish  the  cyst  from  a  ha?matonia  or  orcbnary  blood- 
cyst,  without  a  microscopical  examination  of  a  piece  of 
the  wall. 


II.  EPIBLASTIC  AJsT)  HYPOPLASTIC  TUilOrPS. 

Tuwoars  of  the  type  of  Epithelial  Tissues  {Carcinoma). 

Cakcixojiata,  or  Cuxcers,  are  maHgnant  growths 
consisting  of  epithelial-Hke  cells  contained  m  an  alveolar 
stroma.  The  individual  cells  are  not  surrounded  by  auy 
intercellular  substance  as  in  the  s^^-comata,  an.l  he 
vessels  run  in  tho  stroma,  and  not  among  the  cell^.  iliej 
are  derived  from  pre-existiug  epithelium,  and  are  heuco 
spoken  of  as  tumours  of  epiblastic  or  hypoblastic  ongin. 
The  epith.dium  is  believed  to  prolilerate  and  break 
through  tho  wall  of  an  acinus  or  duc^t  or  the  kisement 
niembrane  of  the  skin  or  mucous  membrane,  and  nn  ado 
tho  surrounding  or  underlying  connective  tissue,  where 
t  is  suppose.1  to  enter  the  lymphatic  spaces,  and  thence 
so  .ner  or  latc-r,  pass  into  the  lyn>phatic  vessels,  and  so 
fin  ly  become  disscuinated.  The  cells  m  earcmoma 
thou-h  varying  in  their  charact.n-,  retain  the  type  of  the 
eShoHu  n  from  which  they  spring.  Thus,  they  are  more 
o  lt7si  amous  when  derived  from  the  skni,  squamous 
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or  columuar  when  derived  from  a  mucmis  membrane, 
splieroidal  when  derived  from  a  gland.  The  alveoli  in 
■which  the  cells  are  contained  are  by  many  I'egarded  as 
the  lymjjhatic  spaces  natural  to  the  affected  tissue  dilated 
by  the  invading  epithelium.  They  communicate  with 
one  another,  forming  a  kind  of  cavernous  tissue  through- 
out the  growth.  The  stroma  siu'rounding  the  spaces  at 
first  consists  of  the  connective  or  other  tissue  of  the  in- 
vaded parts,  infiltrated  moi-e  or  less  with  small  round 
cells.  This  small-cell  infiltration  is  ascribed  to  the  irrita- 
tion of  the  epithelial  invasion,  and  from  it  is  believed 
to  be  later  derived  the  fibrous  tissue  constituting  the 
dense  stroma  of  some  forms  of  carcinoma. 

The  blood-vessels,  which  run  in  the  stroma,  are  numerous 
in  the  more  rajiidly  gi'owing  tumours,  and  esjaecially  in  the 
circiunferential  parts,  but  are  much  fewer  in  number  in 
the  more  chi'onic  forms,  and  in  the  central  parts  of  the 
latter  may  be  obliterated  by  the  growth  of  the  fibrous 
tissiie.  Hence  the  frequency  with  which  fatty  de- 
generation of  the  cells,  and  breaking  down  [ulceration)  of 
the  older  parts  of  the  tumour  occur.  In  the  softer  or 
rapidly  growing  forms,  in  which  the  stroma  is  scanty,  and 
the  sup]3ort  that  the  vessels  receive  from  it  is  consequently 
but  slight,  hiemorrhages  are  frequent.  Carcinomata  have 
no  capsule,  grow  by  endogenous  cell  division  and 
continued  invasion  of  the  surrounding  tissues,  and, 
sooner  or  later,  bri^ak  down  and  ulcerate.  They  implicate 
the  nearest  lym])hatic  glands,  and  finally  become  dis- 
seminated. At  first  the  general  health  is  usually  but 
little  affected ;  but  later,  partly  owing  to  local  iilcera- 
tion  and  partly  to  the  dissemination  of  the  growth,  a  con- 
dition known  as  cancerous  cachexia  sets  in,  the  skin 
becoming  sallow  and  of  a  peculiar  earthy  colour,  tho 
face  careworn  and  anxious,  and  the  body  emaciated. 
Tho  strength  fails,  and  the  patient  at  length  dies  of  ex- 
haustion, induced  by  the  general  interference  with 
nutrition,  local  ulceration,  hiemorrhages,  pain,  and 
mental  anxiety. 

Varikties  ok  CAUCiNo^rA.  —  The  carcinomata  are 
divided  mto  two  great  classes  (1)  The  <icinom  or  sphe- 
roidal-cAled ;  and  (2)  the  epithelial.  The  acinous,  or 
spheroidal-celled,  are  further  divided  into  («)  the  h,ird 
spheroidal-celled,  (/;)  the  soft  spheroidal-celled,  and  {c)  the 
colloid  carcimmia,  which  is  probablv  a  degenerated  con- 
dition of  either  of  the  former.    2.  The  epithelial  arc  sub- 


78 


GENEEAL  PATHOLOGY  OF  STJEGiaVL  DISEASES. 


divided  into  (a)  the  squamous-celled,  and  {b)  the  columnar- 
celled  epitlteliomata. 

1.  The  acinous  ok  SrHEEOID.Vi-CELLED  CVECIXOiLVTA 

consist  of  epithelial  cells  resembling  spheroidal  or 
glandular  epithelium,  and  only  grow  in  connection  with 
glands.  They  usually  exhibit  the  chai'acteristic  alveolar 
structure  of  the  carcinomata  in  a  well-marked  degree. 
They  are  divided  into  the  hard  spheroidal-celled,  the  soft 
spheroidal-celled,  and  the  colloid  varieties. 

(a.)  The  hard  spheroidal-celled  carcinomata,  the  scirrhous 
or  chronic  cancers  are  moderate- sized,  hard,  nodular,  and 
comparatively  slowly  growing  tumours,  which,  sooner  or 
later,  ulcerate  and  become  disseminated  through  the 
body. 


Fia.  14. — Acinous  curoinoma  (hard  spheroidal-celled  or 
scirrhous  variety). 


Sir  ndnre— They  are  characterized  bv  the  largo  amount 
of  theii-  stroma,  (Vvj;.  U).  Indeed,  the  central  parts  of 
the  "Towth,  in  some  cases,  consist  of  little  else  than 
dense  fibrous  tissue,  with  a  .few  atrophied  and  fatty- 
looking  cells  in  the  shrunken  alveoli.  The  circum- 
ferential parts  of  such  tumoiu's,  however,  still  display  the 
tvpical  characters  of  acinous  carcinoma,  and  m  the  sur- 
rounding tissue's,  tlie  .-pitli'^li"^  invasion  and_  the  smaU 
cell  inlVltration  are  still  going  on.  It  is  owing  to  the 
excessive  formation  of  fibrous  tissue  that  the  .scirrhous 
cancer  is  so  hard,  and  creaks  under  the  knife  when  cut: 
and  tf)  the  tendenev  of  the  fibrous  tissue  to  shrink,  that 
the  skiu  over  the  tumour,  and  the  nipple  in  the  case  of  the 
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mamma,  becoDie  iiuckcrod  and  drawn  in,  and  that  the  cut 
siu'face  becomes  concave. 

Usiud  seats. — The  breast ;  but  scirrhous  cancer  also 
occiu's  in  the  cesophagais,  jiylorus,  and,  moi'e  rarelj^^  in 
other  situations.  The  general  apj)earance  of  scii'rhou.s 
cancer,  the  symptoms,  diagnosis,  and  treatment,  are 
given  imder  Diseases  of  the  Breast,  its  favomite  seat. 

(i';.)  The  soft  spheroidal-celled  carciiiomata,  the  medidlary , 
encephaloid  or  acute  cancers,  are  much  more  rapid  in  their 
growth  than  the  preceding  variety,  and  form  soft  and 
often  large  tiimours,  qmckly  terminating  in  ulceration 
and  general  dissemination  through  the  body.  Structure. — 
They  consist  (Fig.  li>)  of  a  scant}-  amount  of  stroma  which. 


Fig.  15.— Acinous  carcinoma  (soft  spheroidal-celled  or 
medullary  variety). 


<lno_s  not  contract  Hive  that  of  scirrhus,  and  the  colls 
^•Inch  are  very  lu'ono  to  undergo  fatty  degeneration,  are 
contamed  ni  largo  alveoli.  They  are  very  vascular,  and 
as  tlio  scanty  stroma  affords  but  little  support  to  the 
TessoLs,  cxten.sivc  hiomorrhagos  into  the  substance  of  the 
growth  are  common.  On  section,  thev  iip]iea.r  of  a  greyisli- 
whito  or  crcam-c.lour,  in  places  i)l.,tch(Kl  with  blood, 
T7hilst  m  the  centre  tlu^y  nuiy  bo  almost  difllu(Hit  von- 
sequont  upon  their  havuig  undergone  fatty  degonerktiou. 
it  IS  (m  ac^count  of  tins  r<..snmblanco  to  braiu-mn,ttor  that 
thoy  received  thoir  n,nno  from  the  older  pathologists  of 
ena-phal^ul  ranar  ^md  to  the  fact  that  after  they  hav(,  in- 
volved the  .skill,  tiw.y  protrude  in  the  form  of  a  bbn^dinir 
fungatnig  mass  that  tlu-y  were  further  (■.■illod  funom 
hcevudvdes.   Although,  in  accordance  with  general  usage 
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the  spheroidal-celled  carcinoinata  are  divided  into  hard  and 
soft,  it  should  be  understood  that  no  hard  and  fa^t  hne 
can  be  drawn  between  them,  as  the  chan;acters  of  the  one 
often  merfi-e  into  those  of  the  other,  so  that  sometimes  it 
maybe  difficult  to  decide  whether  an  individual  spheroidal- 
celied  carcinoma  should  be  classed  as  hard  or  soft. 

Msaafe.-The  testis,  liver,  bladder,  kidney,  ovaiy, 
and  mamma.  Secondary  growths  m  internal  organs  con- 
sequent upon  the  dissemination  of  scn-rhous  cancer  aie 
often  of  the  soft  variety. 

(r  )  The  colloid,  qelatiniforin,  or  alveolar  mrcnioma  — 
These  terms  are  applied  to  either  of  the  above  descnbed 
varieties  when  the}  have  undergone  mucoid,  or  colloid 
dro-eneiation.  It  is  behoved  that  the  degeneration 
?eSly  begins  in  the  cells  which,  as  they  become 
SlarS  so  distend  the  alveoli  that  the  after  can  be 
seen  by  he  naked  eye.  The  colloid  material  is  gl-tenmg 
femi-t^anslucent,  and  jelly-hke  or  m  ^:^--f  ^^'''^;^ 
In  it  some  spheroidal  cells  are  generally  lound  1  he 
%:.Zseais\A  these  cancers  are  the  stomach  mt.s^iiie^ 
omentum  and  ovary;  but  they  occasionally  occm  m 

^^I^EPITHELLVL  CABCi^-OMATA  always  Spring  from  the 
skfn  01  mucous  membrane,  and  constitute  the  second 
Seat  division  of  the  cancers.  They  are  charactensed  by 
Sri^BsSance  of  their  cells  to  squamous  or  ^  columnar 
euithelium.  The  tvpical  alveolar  arrangement  of  the 
?a  dnomata  is  much  less  well  marked  than  m  he  anno  ^ 
foJu^  They  are  divided  into  the  squamous-edkd  and  the 
columnar-cclled  epithehomata. 

(n  \  Sauamons-cellcd  e;n</(riiO)iioir(.--it  \\  as  to  Tm^  .-.louj 

^^^^^^^ 

and   are   cspo.aal  >    ^'^^  ^''^^^    Thov  are  most 


'cd  toot^i,  in  the  lip  to  the  constant  contact  of 
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pipe  stem,  in  the  scrotum  to  tlie  retention  of  soot  or  coal- 
tar  in  the  folds  of  the  skin.  They  are  also  not  uncommon 
in  situations  where  the  epithelium  is  in  an  abnormal  con- 
dition, as  in  old  scars,  white  patches  on  the  tongue  and 
inside  of  the  cheek,  chronic  ulcers,  warts,  and  moles. 

Structure. — Sr^uamous-celled  ejntheliomata  consist  of 
columns  of  epithelium,  which  have  grown  into  the  con- 
nective or  other  underlj-iug  tissue,  surrounded  by  an 
imperfectly  fibrillated  stroma,  or  by  a  small  cell-infiltra- 
tion._  The  epithelium  is  also  proliferated  outwards, 
forming  a  warty  excrescence  or  cauliflower-like  growth. 
Breaking  down  rapidly  ensues,  and  an  epitheHomatous 
nicer  is  the  result.  Amongst  the  cells  forming  the 
columns  of  invading  epithelium  are  found  in  places  small 
collections  of  cells  of  a  crescentic  shape,  arranged  con- 
centrically around  one  or  more  central  rounded  cells. 
These  collections,  spoken  of  as  cell-nests,  are  probably 
due  to  the  more  rapid  growth  of  the  epithelium  at  certain 
spots,  the  shape  and  arrangement  of  the  peripheral 
laj-ers  of  cells  being  due  to  their  compression  between 
the  rapidly  growing  central  cells  and  the  sm-rounding 
tissixes. 

In  the  accompanying  wood-cut  (Fig.  16)  the  down- 


Fia.  16.— Sqiiamous-cellcd  epitlieliomri. 

growth  of  the  opitlielial  columns,  a  column  in  transvers,. 
section,  and  Hov(n'a,l  coll-nosts  are  seen 

Vsual  sea<,,  — Tongu(!,  lower  lip,  cheeks,  ginns,  vulva 
scrotum,  poms  and  anus.  i  ,  n  UL^  a, 

6%HS.— A  squamous-cellod  opith.-lioma  usually  lio-ins 
as  a  war  y  tulnnvlo  or  fissure,  whi,.li  soon  b.como,"  an 
ulcer  with  everted,  sinuous  and  indurated  edges  and 
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former  variety.  Theybegin  as  papiUaiy^^^^^^^  e.ltmnar 

Strtidm-e.—ihey  consibi,  ui  .lelicate  connective 

epithelixmi,  and  ^^«--f^.\°f,tw^^^  smSl  ro.md  cells 
tissue  more  or   ess  !.  ^^r  less  their  shape,  and 

Theepithehal  cel  s  -^^^^^^  of  the  alveoh. 

are  arranged  at  right  the  more  rapidly 

generally  leavmg  a  cential  ^P^^°;^  ^  completely 
|ro^ing.tiimom.s,  however  the  ah  ^ 

filled  TS'ith   the  cells.     iheie  aie  .^^^^^^^.^  they 

squamous  ^pithehoma  L^^e j^^^^  .  the 

infiltrate  the  f^t^  clisseniinatcd  in 

Ijnnphatic  glands,  and  iatei  l  fioATCver, 
internal  organs,  <'^r'?^^^,^^^>  tionot  he  ho^v-el,  ha^norrhage 
usually  occurs  from  "^'^^^^^/^^^f  J^haustion.  rather  than 

from  the  ulcerating  ^-J^       °  ^,,^,",'iee,  s^-mptoms.  diag- 

from  dissemination.    1 1^/" , '^^^       .^^  ^  ^  ^^^e,.  j^.chi m . 

nosisand  treatmen  .ii-e  ^^^^^^r^r  may  be 

dialed  into  the  palhatn-e  ami  the  ,uliu  .^ 

resorted  to  when  from  -^^;^^|;^  ,(jrii  soothing  pain  by 

moved  by  operation,  «;};^^^        ; !  .  hen  ulceration 

„pium,  ueutrali.ing  the  ffu^ 

hasoccurrcdbyantisepti.s.a   I.  11^,      ^  treatment 
nourishing  diet  ^-^^^^t:  .^lun-ation,  in  the  hope 
if  mS^'S^elnr^r  manlfei  itself  in  other  parts. 
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If  remoTed  early,  there  is  a  good  chance  of  the  squamous 
epithelioma  not  doing  so,  and  in  some  forms  of  the 
columnar  and  aciaous  carcinoma  the  same  fortunate 
result  has  occasionally  occurred.  As  a  rule,  however, 
the  issue  is  not  so  favourable,  and  after  an  immunity, 
varying  in  dm-ation  according  to  the  variety,  situation, 
and  size  of  the  tumour,  the  length  of  time  it  has  existed, 
and  the  implication  or  non-implication  of  the  l;^'Tnphatic 
glands,  the  disease  returns  in  the  scar,  in  the  lymphatic 
glands,  or  in  internal  organs.  But  though  the  patient 
may  not  be  cured  by  an  operation,  he  may  be  greatly 
relieved  by  the  removal  of  the  local  trouble,  and  die  with 
less  distress  from  implication  of  the  internal  organs 
by  the  disease.  Should  removal  be  determined  ou,  it  is 
best  done  by  the  knife  ;  but  in  certain  parts  the  scissors 
or  ecraseur  may  be  more  applicable.  At  times  caustics 
may  be  employed.  The  various  methods  of  removing 
carcinoma  will  be  described  more  in  detail  under  ' '  Diseases 
of  Eegions." 


CYSTS. 


A  cyst  is  a  cavity  surrounded  by  a  distinct  wall,  and 
containing  m  its  interior  fluid  or  pultaceous  matter.  It 
may  be  formed  de  novo,  or  by  the  distension  of  a  pre- 
existing .space  or  cavity,  either  by  extravasation  into  it, 
or  by  an  increase  of  its  o-uti  secretion. 

Classification.  —Cysts  may  be  di-^dded  into  :  

I.  Cysts  formed  hy  distension  of  naturally  existing  cavities 
or  spaces,  sub-divided  into— A.  Exudation  cysts.  B.  Ee- 
tention  cysts.    C.  Extravasation  cysts. 

II.  Cysts  of  indepandent  origin,'  anh-AWuloA  into— A 
Simple  serous  cy.sts.     B.  Blood  cysts.     C.  Troliferous 
compound  cysts. 

III.  Congenital  cysts. 

IV.  Parasitic  cysts. 

I.  Cysts  formed  hy  distention  of  naturally  existing  cavities 
or  spaces. 

A.  Exudation  cysts  am  formed  by  exudation  or  by 
excessive  secre  lori  mt„  cavities  wliich  have  no  excretory 
Pv2l  Y      \  ^^"r  "^''l''^^^^  I'nrsjB,  Ganglia, 

tbn     1  "'";''r;  ^'■^L^*''^  broad  ligament  d,u,  to 

the  dilatation  ot  Graafian  follicles,  and  MeninL'oceles. 

a  2 
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They  will  be  further  referred  to  under  Diseases  of  Burs^e, 

^  B^RixENTiON  CYSTS  are  formed  by  the  retention  of 
tJ^oW  secretion  and  the  consequent  cl^a  f  on  ottbe 
ducts  or  acini  of  the  affected  gland,  ihej  aie  iinea 
S  ep"  beS^ ;  tbeir-  walls  becon^e  ^^^^^^^X^^^ 
changes  ;  and  the  natiu-al  secretion  is  f  in'^P^''^, 
tion  or  by  exudation  from  the  cyst-wall.  Three  lorms 
ax^  descriled-l,  atheromatous  or  ^^'^^^y^i^^ 

^^tfAthe^-omatoas  or  sehaceo^.>s  cysts  occur  mostly  on  the 

A  small  black  lumctum,  ^be  obstiuctea 
sebaceous  folUcle,  may  ^^'■^''^^]'2ry^^^^^  They 
discovered  on.  its  suiiace    ^  ^^^'S';^  abscesJ. 
may  become  inflamed  sebaceous  matter 

2.  One  part  may  give  wa>    '^^^^^  ^     from  below, 

exude,  become  hardened  ,  ^^^^^^^  3.Vn-anulations 

and  take  the  form  of  a  li"^^  f  { ^.,t.  and  exude 
may  spring  up  ^-^.^^^J^^^  p£S,ma.  4.  They 
as  a  fuugatuig  ^"'^f  ^ ^^''^'TV-  , '  ^  5.  Their  walls  may 
may  degenerate  into  t^^^^^^^^^^^^^ 

undergo  calcihcat.on     ^  '    '  squeezing  out  the 

by-1.  Dissection.    2.  ^P^.^thng  tl  <-n^^^^  |^ 
sebaceous  "^^ter  and  seizing  the  .^.^^  ^^^^     ^^^^^^  ^^^^^ 

aud  pulling  it  out.    (  ^  ,i,uis  will  remain, 

of  the  wall  behind   or  a  t  ^'  ^^  '^^^X"  and  squeezing  out 
Dilating  the  -^^^^'^  J^l'il^i^ew.  tJ  reiil  when 
ullhis  ^;;?uuless  Ucient  inilamn.ation  is  set 

^^^(Joti^l'^lirS^foS^by  the  dilatation  of 
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mucous  glands.  They  occm*  in  the  lips,  mouth,  labia,  and 
other  situations  where  mucous  glands  exist.  In  the  mouth 
they  constitute  one  form  of  rannla.  The  so-called  dropsy  of 
the  antrum  is  generally  believed  to  be  due  to  the  dilatation 
of  one  of  the  mucous  glands  of  the  lining  membrane  of 
that  cavity,  and  the  cj'sts  met  with  at  the  entrance  of  the 
vagina  to  a  dilatation  of  Naboth's  or  Bartholin's  glands. 
The  walls  of  mucous  cysts  are  thinner  than  those  of  the 
sebaceous  variety ;  the  contents  are  viscid,  and  mucoid  in 
<^haracter,  and  cholesterine  is  at  times  present.  Treai- 
ment. — Excision  of  a  piece  of  the  wall,  and  touching  the 
interior  with  nitrate  of  silver  or  other  caustic  will  generally 
cure  them. 

(3.)  Cysts  formed  hy  the  dilatation  of  special  ducts. — . 
As  examples  of  these  may  be  mentioned,  dilatation  of 
Wharton's  duct  {ranula),  of  a  lacteal  duct  {(jalactocele), 
and  of  a  tubule  of  the  testicle  [encysted  hydrocele).  For  a 
further  account,  see  Diseases  of  Regions. 

0.  Extravasation  cysts  are  formed  by  extravasation 
of  blood  into  closed  ca\-ities,  as  the  tunica  vaginalis  of 
the  testicle  [hcematocele) ,  &c. 

II.  Cysts  of  Independent  Origin, 

These  may  be  divided  into — A.  Simple  or  serous  cysts ; 
E.  Hcematoma  or  blood-cysts ;  and  C.  Proliferous  com- 
pound cysts. 

A.  Simple  ok  serous  cysts  are  thin-walled  cysts,  Lined 
■with  a  single  layer  of  endothelium,  and  containing  a 
sticky  serous  fluid.  They  are  supposed  to  be  foi-med  by 
the  accumulation  of  fluid  consequent  upon  irritation", 
pressure,  &c.,  in  the  lymphatic  spaces  of  tho  connective 
tissue,  these  spaces  subsequently  boconiiug  fused  into  a 
single  cavity.  Their  walls  consist  of  fibrous  tissue 
formed  by  the  condensation  of  tlie  connective  tissue  by 
the  pressure  of  the  fluid.  As  exam]-)les  of  serous  cysts 
may  bo  mentioned :— adventitious  bursa)  developed  over 
prominences  of  bone,  some  forms  of  ganglia,,  and  simple 
cy.sts  m  tho  breast,  neck,  &c.  ]}y  some  iiathologists, 
however,  the  serous  cysts  foimd  in  tho  ncick  are  rei>'arded 
as  congenital  formations.  Those  in  tho  nuidian  Imo  are 
undoidjtcdly  formed  by  the  enlargement  of  pre-existing 
bui-Sfc,  e.y.,  those  about  tlie  hyoid  bone. 

B.  IlyEMATOMA  i)v  blood-cysts  may  bo  subdividod  into 
— 1,  True  blood-cysts,  which  are  uiost  commonly  met 
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with  in  tile  neck,  and  consist  of  thin-waUed  cysts  contain- 
ing pure  blood.  Their  mode  of  origin  is  doubtful,  but 
they  appear  to  have  some  communication  with  the  veins, 
as  if  tapped  they  often  bleed  very  fi-eely.  2.  Cysts 
formed  by  condensation  of  the  tissues  around  a  mass  ot 
extravasated  blood.  In  such  the  blood  may  become 
absorbed  or  organized;  or  it  may  break  dowTi  and  disin- 
tegrate, or  deposit  fibrin  upon  the  wall  of  the  cyst ,  or 
suppm-ation  may  occur  and  an  abscess  ensue,  ihey  are 
common  on  the  scalp  and  in  other  situations  after  injury. 

The  extravasation  of  blood  into  serous  cavities  ana 
into  solid  tiunours  is  also  by  some  included  under 
Heematoma ;  but  such  a  classification  is  nusleadmg  {see 
Ecematocele,  Sarcoma). 

C.  Peolifebous  compotjisD  cysts  are  cysts  contammg 
erowths.  They  are  most  common  m  the  breast  ana 
ovary,  and  will  be  found  more  fully  described  under 
Diseases  of  the  Breast.  These  cysts,  winch  are  developed 
in  connection  with  the  growth  of  sohd  tumom-s,  must  be 
distinguished  from  cystic  degeneration,  which  as  nas 
already  been  shown,  is  very  common  m  some  forms  ot 
tumour.  In  the  one  case,  the  cysts  may  be  regarded  as 
primary,  and  contain  in  their  interior  growths  f^^^S^^S 
lorn  their  walls  or  projecting  into  the  cyst  from  the 
growth  around.  In  the  other  case,  the  cysts  ^^^--^  sexo^J^J 
Ld  are  produced  by  the  degeneration  and  -otteningot 
the  tumour-elements,  or  extravasation  ot  blood  into  the 
substance  of  the  tumoiu'. 

III.  Congenital  Ci/sts. 

Congenital  cysts  maybe  formed  "^1™!.^;;^' 
1.  By  the  inclusion  of  a  portion  «i  ^I'^^l^^^* -'VX,.  {f. e 
mesoblast  {,Icru,old  cysts).  2.  By  the  distension  n  Me 
S  some  fo^^tal  structure  which  hns  not  become  obliterated 
£  The  course  <.f  normal  -levolopmcnt.    As  examples  of 
ihis  may  bo  cited,  encvstod  hydrocele  of  the  spermatic 
CO  d  which  is  developed  in  an  unc;bhterated  portion  o 
thG  funicular  process  of   the  tunica  vagmahs  broaa 
ifgament  cysts  developed  from  the  P^^^varmn  c^c  bee 
Testicle  Ac.    ;5.  By  the  inclusion  ot  a  blighted  oMim  m  a 
if'the  ombryi:    Such  at  least  is  the  ongin  a^^ibed 
fo  certain  cysts  c.ontaining  pieces  ot  l^^^^^;, 
found  in  the  testicle  and  ovary.    I  or  a  J^/^^'^^^P^^^^ 
of  those  cysts  a  larger  work  must  bo  consulted. 
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Another  form  of  congenital  cyst,  known  as  the  cystic 
hygroma,  has  not  at  present  been  satisfactorily  ex- 
plained. 

Of  the  congenital  cysts.  Dermoid  cysts  only  can  be 
described  here. 

DERiroiD  CYSTS  are  cysts  in  the  wall  of  which  are 
found  all  the  structures  constituting  the  true  skin  and  its 
appendages,  such  as  hair,  hair-folUcles,  sebaceous-glands, 
&c.  The  contents,  which  resemble  sebaceous  matter,  con- 
sist of  the  secretion  of  the  glands  in  the  cyst-wall,  and  of 
epithelial  debris,  and  frequeutlj^  of  hair..  They  are  often 
qmte  unconnected  with  the  skin,  and  their  origin  is 
attributed  to  the  inclusion  of  a  portion  of  the  epi  blast  in- 
the  mesoblast,  an  explanation  which  in  the  region  of  the 
neck  and  face  is  probably  correct,  as  these  cysts  are 
usually  formed  about  the  outer  angle  of  the  orbit,  and  in 
other  of  the  situations  at  which  in  the  embryo  a  fissure 
exists  between  the  processes  from  which  the  face  and  neck 
are  developed.  In  some  dermoid  cysts  of  the  ovary  teeth 
also  are  sometimes  found.  The  origin  of  these,  as  of  the 
dermoid  cj' sts  of  the  testicle,  are  not  so  ob\-ious. 

Si(/ns. — The  dermoid  cyst  so  common  near  the  outer  angle 
of  the  orbit,  forms  a  smooth,  tense,  globular  tumoiu',  gene- 
rally freely  moveable  on  the  parts  beneath.  It  is  always 
congenital,  grows  slowly,  and  though  generally  small  may 
attain  a  considerable  size.  It  should  be  dissected  out  by 
an  incision  through  and  parallel  to  the  eyebrow,  in  order 
that  the  scar  may  be  as  much  as  possible  hidden.  At 
times  these  cysts  send  processes  beneath  the  eyelid,  or 
into  the  orbit,  and  have  even  been  known  to  extend  into 
the  interior  of  the  skuU. 

IV.  Farusitic  cysts. 

Parasitic  cysts  are  such  as  a,re  formed  in  tho  tissues 
around  a  parasite.  As  an  example  may  bo  mentioned 
the  Hydatid  cyst,  for  an  account  of  which,  as  of  other 
parasitic  cysts,  tho  stiidcnt  is  referred  to  a  work  on 
Medicine. 
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SECTION  II. 


General  Pathology  of  Injuries. 


WOUNTDS. 


Wounds  are  divided  into  two  great  classes,  tlie  open,  and 
the  suhcutaneous.  i  n     i  n 

Open  wounds.— A  woimd  has  been  detined  as  a 
solution  of  continuity  in  any  part  of  the  body,  suddenly 
made  by  anything  that  cuts  or  tears,  with  division  of  the 
skin  "  Here  our  attention  will  be  confined  to  the  general 
pathology  and  treatment  of  wounds  of  the  soft  tissues. 
Wounds  of  special  tissues,  as  bone,  muscle  blood-vessels, 
nerves,  &c.,  will  be  further  referred  to  under  those  heads 

The  PROCESS  OF  repair  in  open  wounds  ot  the  solt 
tissues  differs  according  as  the  wound  is  mcised,  lacerated, 
contused,  or  punctured,  and  f  ccorchng  as  it  is  or  is  not, 
kept  aseptic,  properly  di-amed,  and  protected  fi'om  infec- 
tive processes.    The  healing  process  will,  moreover,  be 
influenced  by  the  patient's  state  of  health  previous  to  the 
wound,  and  the  hygienic  conditions  under  which  he  i. 
Jubsequently  placed.    Let  us  first  take  a  general  rmc  of 
the  process  of  repair  as  it  occurs  m  a  simple  incised 
wlJd  i    a  healtiiv  subject.    Immediately  the  wound  is 
^ flicted  there  ^all  be  free  haemorrhage  ^avpng  ii« 
according  to  the  vascularity  of  the  part,  probablj  a 
sioutin-"of  blood  in  jets  from  a  few  larger  arteries,  and 
a  more  or  less  general  oozing  from  the  smaller  vessels 
.iid  cainllaries.    The  hannorrhage  from  the  larger  arteries 
S  vini  been  arrested,  and  that  from  the  sma  ler  h.aving 
spontancouslv.  the  wound,  if  pnn^orly  drained, 
accurate  Y  closed,  an'd  kept  aseptic  .ml  at  rest,  ^vlll  nnite 
wit  lout  suppur.ation  by  a  process  of  snnplo  or  adhesne 
^ZumatiJil.    Thus,  the  edges  of  t  -  wjund  for  the  fir 
rlnv  or  two  mav  present  a  very  lamt  blusi  oi  reanes^ 
oxtendiiv^fo  -  a'fJwHnes  to  perhaps  ni  a   arge  wound 
WrSi  incl  or  sobevond  the  incision,  or  there  mav  be 
eS  e"  whatever ;  whilst  they  n>ay  be  slightly  swelled, 
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a  little  hotter  than  natural,  nnd  tender  on  pressure,  but 
quite  devoid  of  pain.  The  swelling  and  heat,  however,  may 
be  so  slight  as  to  be  almost  imperceptible,  or  indeed  may 
be  said  in  some  instances  not  to  occur.    If  an  attempt 
were  made  to  draw  the  edges  apart  they  would  be  found 
adherent  to  each  other,  and  a  few  days  later  firmly  united. 
All  trace  of  redness  and  swelling  about  the  edges  will  now 
have^  disappeared,  a  red  streak  only  remaining  to  mark 
the  line  of  the  wound.  This  streak  grows  paler  and  paler, 
till  ultimately  a  thin  white  line,  which  in  com-se  of  time 
may  become  hardly  perceptible,  alone  indicates  the  site  of 
the  injury.    The  above  mentioned  process,  which  should 
be  attended  by  little  or  no  constitutional  disturbance,  is 
known  as  healing  by  the  first  intention,  and  is  the  one 
which,  other  things  being  equal,  is  always  aimed  at  by 
the  surgeon  in  the  treatment  of  wounds.    Should,  how- 
ever, the  wound  not  admit  of  its  surfaces  being  placed 
wholly  m  contact,  or  should  it  be  improperly  drained  and 
not  kept  aseptic,  distinct  inflammatory  redness  and  swel- 
ling of  the  edges  will  appear,  and  instead  of  subsiding  and 
disappearing  m  a  few  days  will  increase  and  extend  for 
some  distance  around;  the  parts  become  tense,  there 
may  be  throbbing  pain,  union  fails,  and  suppuration  is 
set  up.    In  the  meantime  the  patient  mav  have  a  chill  or 
even  a  distinct  rigor,  he  complains  of  headache,  the 
temperature  rises,  the  pulse  is  increased  in  frequency 
the  tongue  becomes  coated,  the  appetite  lost,  the  skin  hot 
and  dry,  the  urme  scanty  and  high  coloured,  the  liowels 
become  confined,  and  there  may  be  restlessness  and  want  of 
sleep  and  perhaps  slight  delirium  {septic  traumatic  ferer). 
it  now  a  free  exit  is  established  for  the  pus,  and  further 
iormentative  or  septic  changes  .are  prevented,  the  constitu- 
tional disturbance  subsides,  and  the  surfaces  of  the  wound 
become  covered  with  granulations.     Tlio  granulations 
gradually  hll  up  the  wound,  and  wlien  the  level  of  tlie 
skm  or  mucous  membrane  is  reached,  (.]iithelium  slowlv 
spreads  from  the  edges  of  the  wound  over  tlie  granulation's 
till  tlie>'  are  complotely  covered  in.    A  red  scar  is  thus 
lett  at  the  seat  of  tlie  former  wound,  and  though  this  in 
tile  progress  of  time  assumes  a  wliite  colour,  and  becomes 
smaller  from  the  contraction  of  the  fibrous  tissue  into 
which  the  granulations  are  at  hmgth  converted,  it  is  of 
a  permanent  character.     The  above  method  of  repair 
IS  knowii    as  heahng   by  the  smnnl    intention,    or  by 
granulations.  •' 
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In  wounds  where  there  is  loss  of  substance  healing  by 
the  second  intention  is  the  normal  method  of  union 
The  sm-face  after  the  htemorrhage  has  been  stopped 
becomes  glazed  over,  and  a  reddish  serum  slowly  escapes^, 
granulations  appear,  first  here  and  there,  and  fi^^^Uy  oj^^. 
the  whole  surface  of  the  wound  which  is  then  g^^'^duall> 
filled  up  as  described  above.  In  lacerated  wounds  the 
same  pJocess  occurs,  the  dead  portions  ot  tbe  lacemted 
tissues,  however,  being  first  thrown  off  m  the  form  ot 

'^Tn  flap  wounds,  where  adhesion  by  the  first  intention 
has  failed,  after  the  surfaces  of  the  flaps  have  become 
covered  by  granulations  the  two  layers  of  granulations  m 
contact  ml^uuite,  a  mode  of  healmg  kno.-n  -^seconda^ 
adhesion  or  union  by  the  tin rd  .^^.^.^^^.tf^l 
when  a  wound  has  been  sealed  by  blood  or  dischaige.  it 
mav  unite  by  either  adhesive  inflammation  or  by  gramUa- 
SZe  pro^cess  being  concealed  by  tl^e  scab  ot  harden^^^ 

blood  and  discharges,  on  t^^*^^  «f  ^^'f^^^  °ij,3^tmi^on 
wound  is  found  soimdly  healed.     It  }^\^°^''^ 
method  of  healing  among  animals, 
healing  under  a  smh,  or  as  it  was  humoroush  'le-"^^^  ^y 
Sir  James  Paget  in  his  lectures  on  fem-gery,  a.  umon  h^ 

wot^  may  heal,  1  by  adhesive  if --ti- 
er bv  the  first  intention ;  2,  by  granuhitious,  oi  b^  tho 

sJci  intention;  3,  .^r^^I"  '''^^Ti  Zcler  1 
granulations,  or  by  the  third  intention ;  and  ^^  ^^^^^^^ 
tcah.    These  methods  of  healing  may  now  be  stucuea 

'^Se:^hythefir^  intention,  or  In,  adl.siveinjl.n^ 
^raiiVm  -Partly  as  a  result  of  the  injury  inflicted  on 
£  Wc^^^y'the  instrmnent  --^^^1^^^ 
nartlv  from  exposure  to  the  cold  air  and  to  the  iint  tion 

,,,ation  i«  sot  up  u  lu_  1.^  >-i  „,„,„„„,,„i.„,  stasis  aii.l 
vessels  ami  oapto^^^ 

i  f  nS^^  Jeer,  X 
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coagulable  lympli  between  the  surfaces  of  the  wound, 
whilst  the  serum,  at  first  red  from  the  presence  of  the  red 


immediately  aftei-  an  incision  lias  been  made. 


corpuscles,  hut  subsequently  becoming  coloiu-less,  drains 
gradually  away. 

When  wounds  were  formerly  kept  open  for  some  hours 
before  the  edges  were  ajiproximated,  it  was  this  coagu- 
lable lymph  which  caused  the  glazing  of  the  surface.  A 
little  fiu'ther  from,  the  line  of  incision  there  is  the  usual 


Fio.  18.— Diagram  representing  an  incised  wound  a  few  honrs  after 
.an  injury,  a.  Area  of  Tliromhosis— leucocytes  making  their  wa,y 
to  the  cut  surface  ;  b.  Area  of  dilated  capillaries— leucocyte's 
escaping  from  the  vessels  into  the  tissues,    o.  Normal  tissues. 


inflammatory  phenomenon  of  dilated  vossnls  with  ac- 
pelcratod  flow  (Fig.  18b),  thus  accounting  for  tho  faint 
inflammatory  blush  of  redness  and  tho  slight  swelling 
about  the  edges  of  tho  wound  thutmayat  times  bo  visible. 
iho_  inflammation,  hko  all  inllanimation.s  of  traumatic 
origin,  tends  to  cease  as  soon  as  tho  cause  is  removed 
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Thus  in  a  few  days  it  subsides,  and  if  a  section  of  ti  e 
iarts  we  n^ade!  nothing  would       found  but  a  th m 

layer  of  small  round  cells,  ^/ft^Je^^ 
intercellular  substance  m  the  situation  of  the  toimer 
wound  (Fio-.  19).    Among  these  cells  new  capillaries  are 


F,,.  i9._Diagram  of  an  incised  wound  a  few  days  after  an  injury. 
Tlie  sides  of  the  wound  united  by  small  round  cells. 

soon  found  stretching  across  from  one  side  of  the  jnd 

to  the  other  (Fig.  20).    They  ^'i^  g^^^^^J^d  ^S^^^^ 
be  produced  by  loops  g™winf  out  from  he  old  cap^ajie^^ 
and  imiting  with  others  similarly  produced,  giowin^  out 


V  n  90     Div-rani  of  an  incised  wound.  Loops  of  capillaries  grow- 
TS  t  c  old  capillaries  and  making  tl.eiv  way  amongs 
1?''       11  ro  u    cell  nnit^^n.  the  cut  surfaces.    At  the  lower  part 
ortlT^iuxrlooiI  has  united  with  one  from  the  opposite  side. 
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tion  tissue  is  at  lecgth.  developed  into  fibrous  tissue, 
which,  like  all  new  fibrous  tissue,  contracts,  obliterating 
many  of  the  newly-formed  vessels.  Hence  the  gradual 
paling  of  the  cicatrix. 

HeaHng  by  the  first  intention  is  favoured  by  the  fol- 
lowing conditions: — 1.  A  clean  incision;  2.  Absence  of 
tension  ;  3.  Absence  of  foreign  bodies,  including  much 
blood-clot ;  4.  Avoidance  of  irritation,  as  rough  sponging, 
or  the  use  of  too  strong  antiseptics ;  5.  Accurate  apposi- 
tion of  the  surfaces;  6.  Eest ;  7.  Efficient  drainage;  8 
Protection  from  septic  and  infective  processes ;  9.  A 
healthy  constitution  ;  10.  Good  hygienic  surroundings. 

Should  there  be  much  contusion  of  the  edges  of  the 
wound,  with  consequent  death  of  the  tissues  bounding  the 
incision ;  or  a  greatly  lowered  vitality  of  the  tissues,  as 
from  old  age,  abuse  of  alcohol,  or  bruising  of  the  parts ; 
or  if  the  parts  are  not  kept  at  rest;  or  if  the  Avound  is  deep, 
and  the  serum  squeezed  out  from  the  coagulating  material 
is  allowed  to  collect  from  want  of  efficient  drainage ;  or 
if  from  neglect  of  antiseptic  precautions  decomposition 
of  the  serum  occiu-s  ;  or  if  the  wound  becomes  infected  by 
some  of  the  specific  jwisons  :  then  inflammation  is  kept 
up,  fiu-ther  infiltration  of  leucocytes  takes  place,  the 
coagulating  material  uniting  the  wound  breaks  down  into 
pus,  and  the  wound  fails  to  unite  bj^  the  first  intention. 
The  absorj^tion  of  the  inflammatory  products,  and  if  de- 
composition or  fermentation  takes  place,  of  the  ptomaines 
or  chemical  jn'oducts  of  putrefaction  or  fermentation 
through  the  still  open  lymphatic  spaces  and  the  cajjil- 
laries  in  the  I'aw  surface  of  the  wound,  accounts  for  the 
constitutional  syniptoms  (see  simple  and  septic  traumatic 
fitvcr,  and  saprwmia).  Supposing  the  cause  of  the  sup- 
purative inflammation  to  be  now  removed,  healing  by  the 
second  intention  will  take  place. 

2.  Ilealvufi  hy  the.  second  intention. — New  vessels  grow 
out  among  the;  layers  of  small  round  cells  forming  tlie 
exjiosod  surl'aco  of  the  wound,  and  granulation  tissue  is 
thus  formed  (Fig.  21).  The  growth  of  granulations, 
other  things  being  equal,  exceeds  the  breaking  down  of 
the  superficial  layers  of  cells  into  pus,  and  the  wound  is 
gradually  filled  up.  Epithelium  derived  from  the  old 
ointheliiim  at  the  edges  of  tlie  wound  gradually  spreads 
over  the  surface  (jF  the  granuhitions  ;  but  new  sweat  and 
sebaceous  glands,  liair-follicles,  pa])ilhi>  and  lpn])hatics, 
are  not  formed.    Thu   cicatrix,  at  first  red  fnnn  the 
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abtmdance  of  tlie  capillaries  in  the  graniilation  tissue, 
becomes  pale  as  these  are  obliterated  by  the  contraction 
of  the  fibrous  tissue,  into  which  the  granulation  tissue 


is  converted,  and  though,  in  the  course  of  time,  in  conse- 
quence of  the  fibrous  contraption,  it  becomes  smaller,  a 
permanent  cicatrix  will  remain.  _ 

In  wounds  attended  by  loss  of  substance,  m  which  heabng 
by  the  second  intention  is  the  normal  process,  a  traiuuatic 
inflammation  is  set  up  in  the  tissues  unmechately  ad- 
iacent  to  the  surface  of  the  wound,  and  the  conditions  lor 
healing  being  otherwise  favourable,  a  coagulable  material, 
as  described  above,  is  formed  over  the  suriace,  and  the 
serum  drains  away.  Loops  of  new  capillaries,  derived 
from  the  old,  spring  up  amongst  the  cells  lormiug  the  co- 
agulable  exudation,  and  the  wound  heals  and  cicatrizes 
as  has  lust  been  described,  mere  there  is  much  lacera- 
tion or  contusion  of  the  surface  of  the  wound,  the  dead 
tissues  aro  cast  off  by  ulceration  in  the  way  mentioned 

''''s^XSr^V  i^"rd  7«f.»^-o».-mcn  the  two  layers 
of  granulations  covering  the  flaps  of  the  wound  are 
placed  and  kept  in  contact,  the  capillanos  m  the  one 
ayer  meet  with  those  in  the  other,  and  so  ^"-^  f^^hsh  a 
vascular  conncticm  between  the  two  flaps,  and  the  heal- 

ing  of  the  woun.l  then  proc  Is  m  the  way  described 

under  uni(m  by  the  iirst  intention. 

4  Healhui  under  a  scah.-Tho  minute  changes  of  heal- 
in-  under  a  scab  require  no  special  description. 

TKEvrav-vr  ov  woUNPS.-The  general ]inncip  es  which 
should  guide  us  in  the  treatm.nit  of  wounds  will  bo  con- 
sklcred  under  the  following  heads         Arrest  of  h™- 
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rhage  ;  2,  Cleansing  of  the  wound  and  remoTal  of  foreign 
bodies;  3,  Drainage;  4,  Closing  the  wound  and  keeping 
it  subsequentlj^  at  absolute  rest ;  5,  Prevention  of  putre- 
faction, fermentation,  and  infective  processes  ;  and  6,  Con- 
stitutional treatment. 

1.  The  arrest  of  hcemorrJiage  is  considered  separatelj^ 
at  page  116. 

2.  The  cleansing  of  the  -wound  and  removal  of  foreign 
todies  .should  be  done  mth  all  gentleness,  so  a<s  not  to 
bruise  more  than  can  possibly  be  avoided  the  tissues,  the 
vitality  of  which  is  already  lowered  by  tlie  incision 
through  them.  Thus  the  wound  should  not  be.- sponged 
or  rubbed  more  than  is  absolutely  necessary,  buf 'a  fsti-eam^J^ 
of  water  containing  some  antiseptic  allowed  to  run  tlirbti^n 

it  to  wash  away  any  dirt,  blood- clot,  or  other  foi'eign'^ 
substance.  If  the  wound  is  deej)  or  irregular,  it  should  be 
syringed  out,  taking  care  when  the  .skin-wound  is  small 
not  to  cause  any  forcible  distension,  for  fear  of  injecting 
the  fluid  into  the  interstices  of  the  tissues,  where  it  may 
act  as  an  irritant,  and  set  up  inflammation.  Foreign 
bodies,  as  glass,  .splinters,  bullets,  &c.,  if  lodged  in  the 
wound,  must  be  picked  out  by  forceps  or  other  suitable 
instrument. 

3.  Drainage. — Except  where  a  wound  is  quite  siiper- 
ficial,  and  in  some  situations  whore  the  parts  are  veiy 
yascular,  as  about  the  face,  efficient  drainage  of  the  wound 
is  of  the  greatest  importance.  Its  object  is  to  allow  of 
the  free  escape  of  the  serum,  which,  as  we  have  seen,  is 
squeezed  out  during  the  first  twenty-four  hours  from  the 
coagulable  exudation  formed  \ipon  the  surface  of  the 
divided  tissues  as  the  result  of  the  traumatic  inflamma- 
tion, and  which  is  liable  to  collect  in  the  deeper  parts  and 
irregularities  of  the  wound.  The  coagulable  exudation, 
being  hving  tissue,  resists  the  agents  which  determine 
putrefactive  fermentation.  Not  so  the  serum.  In  tliis  wo 
have  a  fluid  contiiining  dead  animal  matter,  and  if  it  is 
allowed  to  collect  in  the  wound,  all  the  coiulitious  most 
favourable  for  dcH'oinposition  will  be  present,  viz.  :  dead 
animal  matter,  the  i)resonco  of  Avat(!r,  a  temperature  of 
about  10(P,  and  access  of  air.  The  addition  of  a  ferment 
only  IS  required  to  sot  it  up.  If  doc'omposition  then  is 
suffered  to  take  place  by  not  protecting  tlie  wound  by 
antiseptics,  the  freshly  divided  tissues,  not  as  yet  scaled  by 
trauinatic  inllammalion,  allow  of  tlio  products  of  d(!CO  m- 
position  to  soak  into  the  tissues  around,  setting  up  locally 
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a  spreading  inflammation,  whereby  the  coagulable  exuda- 
tion, temporarily  holding  the  surfaces  of  the  wound  in 
apposition,  is  destroyed,  and  healing  by  the  first  intention 
prevented.     In  the  meantime  the  products  of  decompo- 
sition may  pass  into  the  blood,  and  give  rise  to  the  con- 
stitutional state  known  as  septic  traumatic  fever,  or  it 
the  dose  of  the  poison  is  large,  to  saprtemia  or  septic 
intoxication;  and  this  is  the  more  likely  to  occui- it  the 
wound  has  been  closed,  so  that  the  discharge  is  pent  up 
under  some  degree  of  tension.    If  therefore  the  wouiid  is 
large,  and  deep  or  irregular,  a  drainage  tube  or  tubes 
should  be  placed  in  it,  and  brought  out  at  the  most 
dependent  part,  the  incisions,  if  the  wound  is  made  m  an 
operation,  being  planned  so  as  to  allow  as  much  a. 
possible  of  a  dependent  drain.    For  smaller  wounds  it 
^aay  be  sufficient  to  place  in  a  leash  of  horse-hair  or  of 
cat^gut,  or  a  piece  of  gutta-percha  tissue.  Ihe  clniin-tiibe 
if  kept  in  too  long,  will  act  as  a  foreign  body,  set  up 
inflammation,  and  give  rise  to  a  suppm-atmg  ^^^^^^^Jjlo^S 
its  track.    It  should  therefore  be  withcbawu  as  soon  as 
the  e"  un  ceases  to  be  squeezed  out  from  the  eoagidatmg 
material-r.e.,  from  twenty-four  to  fortv-eight  hom.^, 
Tccoi-ding  to  the  size  of  the  wound.    In  large  and  deep 
wounds  ?t  is  better  not  to  remove  the  tube  all  at  once  as 
Te  superficial  part  of  the  woimd  may  then  W,  and  the 
discharo-e  or  pus  collect  m  the  deeper  pait ,    but  to 
shoiten  it  gridually,  allowing  the  wound  to  soundly 
heal  4  it  is  withdrawn.    The  dram-tube  should  consu,t 
^fred^rubber  tubing  varpng  in  cahbre  according  to  the 
s  ze  of  he  wound.    It  should  have  lateral  holes  cu  in  it  to 
?aTiUtate  the  escape  of  the  discharge,  and  should  >e  made 
thoroughly  aseptii  by  bemg  l-P^  -  some  an  tsc^,^^ 
It  had  better  be  passed  through  the  ^  °  ^^^^^^^^ 

and  its  -uth  s™.ded  ^^^^^£^X 
S  SiSd  i;^':  ^uS  by  rilitiseptic  thread,  lest  it  slii, 
S  a;Kl  beconiingh.st  in  the  wound,  subsequently  act  =^ 
a  foi"  .-n  bodv'r  Tubes  of  decalcified  bone  have  been 
ise  1  he  hope  that  they  wouhl  bec-ome  abs..rbed  aiu^ 
^  p  -.^nt  the  necessity  of  distiu^bmg  the  dressings,  but 
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united,  eacli  to  eacli  by  animcal  sutm-es,  sucli  as  cato-ut  or 
kangaroo-tail  tondon,  made  asei^tic  by  soakius'  in  car- 
bolic acid  (1  m  40).  In  uniting  the  edges  of  the  wound 
care  should  be  taken  to  see  that  the  skin  is  neither  in- 
yerted  nor  everted,  and  that  the  sutm-es,  whatever  form 
is  used,  are  only  applied  sufficiently  tightly  to  keep  the 
edges  in  apposition.  All  tension  should  be  avoided  as 
this  in  itself  is  a  fertile  cause  of  inflammation.  The 
sutui-es  may  consist  of  silver- wire,  silk,  catgut,  silkworm- 
gut,  or  horse-hair.    All  kinds  have  their  advantages  and 


Fig.  22.— Surgical  needles  and  hare-lip  pin. 
(Fi'om  Druitt's  Surgery.) 

Spf  ™Tf^'''  ^"'l^-io"«ly  i-^^l'^^ii-ed  in  different 

cases     ihus   silver-wire  is  unirritating  and  perfectly 
non-absorbent,  but  causes  pain  on  removal,  and,  as  it  is 
qmte  unyielding,  is  apt,  from  the  swelHng  of  the  parts 
to  cause  tension  and  inflammation  if  left  in  too  Ion-    Pnt ' 

and  theiefore  does  not  require  removal.  For  this  reason 
It  1.,  often  luapphcable,  as  it  gives  way  too  soon.  Catgut 
Jhon  chromic.zod,  liowever,  resists  absorption  for  many 
clays,  and  forms  an  admirable  suture.  Horso-h™l 
ncm-absorbent,  and  is  also  non-absorbablo ;  it  £  tl^ 
additional  a.lvantago  of  being  slightly  yielding,  as  well  s 
^^lent  y  supporting.  _  It  is  very  u^oLl  wlicS;  a  i  ^ 
iio'J-tme  IS  required,  as  in  wounds  about  the,  face  Sill- 
jorms  a  strong  suture,  but  possesses  the  disad v"i  ta^^e  ^ 

aih(.  11.11  ges,  so  tliat,  it  decomiiositioii  takes  place  it  will 
as  an  irr,1,.nt.    Further,  ilnless  tied  tigliff  bj  \m 

u 
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one  of  the  .nany  fovms  of  -^^^^I^^^^J^ 
Bietliods  of  upplymy  .u toes  ■-^^^^^^^l^^'^.^d^  are  the 
chief  forms  of  sutm.  W  -  -i,,,     each  stitch 

'"*f'-"f"if  *5.„rt   and  one  sutm-e  bemg 

and  cut  oft  slioit,  ana  ,     Anions;  the  specral 

nsed  thoughont  -^thcm^e-g  -^^^^^^ 

the  button,  the  qvriUecl,  the  Lem- 

—  ^mmi      ^^^.^         jobert,  and  the  Czerny, 

which  are  referred  to  under  those 


T,-ounds  where  they  are  speciaUy 
indicated.     The   other  means  ot 
closing  wounds,  ashy  st^Ttic  colloid 
■    .     and  colloflion,  are  useful  m  wound. 
Fig.  23.-Conyeuient     anaco  ^^^^  ^^^^^ 

needle-bolder.  ^^^d       snrall.    Having  closed 

the  wound,  the  parts  should  he  p W  as  lar^as^  rs 

possible  at  absolute  rest,  ,f  ^\,"™°',^^-faces  being  in 
elastic  pressure  to  ensure  the  deeper  smiacc. 

co-aptation.  fermcnUdion,  and  iiifcc- 

5.Frevention.  of  putrefact  on,  .{^'7^"^  ^^.^faction  and 
t!,e  processes  uccurrivg  m  ^''^^["'f^^^SlT  draining 
fermentation  are  1?^?^ ^^tcSniS,  tWe  is  no 
the  wound,  as,  where  ^bi.^  i^^ccom  ^  'Antiseptics, 

material  loft  for  ^^^^^^V^'^^^ZmZ  and  fermentation 
viz.,  materials  that  prevent  putrefa  tion  am^^^ 

and'  destroy  infective  ^^f^^^oS^ssJ  where 
an  extra  precaution,  ^^'\^;^^^*^2;!^'3^'S  compouiid  frac- 
thorough  dramage,  -^^^  l^nZTuLnvei 
ture,  wounds  of  ^oi"^^'/^;'  "X'^.^ainst  the  decomposi- 
But  we  have  to  guard,  ""^ on  >  K-,-^     infection  of  the 

tion  of  the  ^\^^°^"^-S«%7i^/:;tXrof  specific  poisons, 
wound,  but  also  =^S^^^f,  ^he  entram^     -1^^^.^  ^^1^^^^^^ 
c.onvcyod  by  ^PO'V^es,  the  smg  on  s  o 
by  the  air  when  ^^i^^^ic*-^^^?^^^,!:  '  all  instruments 

tie  greatest  f^-^^^  SST^befSo  they  are  put 
should  be  careinlly  c|eansod  ^^'^^  ^^^^  ^       -^^  ,ome  anti- 
away,  and  before  and  wli  Ut      u  •  1      ^    ^  ^^^^ 
septic  solution,  as        ^  -^^^Jii^^^e-s  absc^bent-pads, 
better  not  be  used  at  all,  '""^ {tor  the  operation. 
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tance  aroimd  where  the  wound  is  to  be  made,  and  after- 
wards with  carbolic  acid  (1  in  20),  and  where  greasy,  with 
ether.  If  the  carbolic  spvaj  is  used,  it  should  be  turned 
on  before  the  first  incision  is  made,  and  not  stopped  till 
the  cbessing  is  completed.  The  spray  should  be  fine,  so 
as  to  come  into  contact  with  any  microbes  floating  in  the 
aii\  It  has  the  chsadvantage,  however,  that  it  obsciu-es 
the  steps  of  the  operation,  and,  further,  that  in  long 
operations  it  injuriously  cools  the  part ;  so  that  by  many 
it  is  now  abandoned,  and  irrigation  with  carbolic  acid 
(1  in  40)  substituted  for  it. 

In  a  work  of  this  character,  it  would  be  impossible  to 
attempt  any  description  of  the  numerous  methods  of 
dressmg  wounds  which  have  been,  or  are  at  the  present 
day,  m  use,  and  to  adecpiately  discuss  the  advantages 
claimed  for  them,  and  the  disadvantages  which  all°of 
them  to  a  greater  or  less  degree  possess.    The  objects 
aimed  at  m  the  selection  of  a  dressing  are— 1,  that  it 
should  be  absorbent,  so  as  readily  to  soak  up  the  dis- 
charges drained  off  from  the  wound ;  2,  that  it  should 
promote  the  drying  of  the  wound;  3,  that  it  should  be 
antiseptic;   and,  hence,  that,  4,  it  should  not  require 
Irequent  changing  and  the  consequent  disturbance  of  the 
woimd,  and  therefore  of  that  rest  which  is  so  important 
m  promoting  physiological  repair.    The  materials  most 
frequently  used  are  gauze,  cotton-wool,  or  wood-wool 
impregnated  with  carbolic  acid,  salicvUc  acid,  iodoform' 
eucalyptus  oil,  sanitas,  corrosive  sublimate,  &c  Mv 
own  plan  is  to  well  dust  the  surface  of  the  wound  with 
iodoform,  and  afterwards  dress  it  with  several  layers  of 
iodoform  gauze,  over  which  is  placed  more  gauze  imnreo'- 
na  ed  ^th  eucalyptus  oil.    The  wound,  if  small,  is  then 
left  till  healing  is  thought  to  have  taken  placo;  if  laro-e 
however,  the  dressings  are  removed  on  the  second  "oi- 
third  day,  for  the  puiiioso  of  extracting  the  driiin-tubc> 
but  are  not  again  changed,  as  a  rule,  till  the  wound  ha.s 

If^'V^^^^^^^'f  ^^^^'^^  care- 

fully watched  ;  and  should  thoy  in,licate  any  abnor  nality 
m  the  proc(,ss  of  healing,  or  should  there  be  local  pa,in  or 
uneasiness,  the  dressings  are  removed.  ^ 

G._  ComUUdinnal  irea<,»,r»,;.— Wlicther  the   wtnind  is 
received  acculen tally,  or  is  inflicted  in  the  form  o  a 
operation  mu(,h  of  the  surgeon's  success  will  de,  o 
S  1  ^'^''^T'W  ^°^^«titutional    after-treatment  , 
indeed,  m  the  latter  case,  in  groat  me^usure  up.m  the  pre- 
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Toaration  of  the  patient.  Where  the  wound  is  large  and 
there  bxs  been  much  hremorrhage,  the  condition  kno^s■n 
as  shock  and  the  constitutional  sjnnptoms  dependmg 
unon  seveie  loss  of  blood,  will  probably  ensue.  For 

Z  treatment  of  ^^^^  .^^  .^^'^^i  "^^^''Z'm 
T?nr  the  wound  to  do  well  it  is  important  that  the  patient 
fhouM  be  p\w  under  the  best  possible  hygienic  conch- 
tfoTis  He  should  have  an  abundant  supply  ot  fi-esh  air, 
hT  ;crSro?Xuld  be  regulated,  -d  the  diet^^^^^^^ 
attended  to    Thus,  he  should  have  at  least  htteen  tnmctiea 

except       2r^y     .       ^        thoroughly  flush  out  the 

^mmm 

out  unduly  exposing  y^^i^^S^f  J^^^^^T  W  of 
induced,  if  necessary,  by  ^"^.'^  J^^^,,,t.ineous  iniec- 
potassium,  ch  oral  -  ^.^^ t^S^'cheerfui  by 

tions  ot  morphia,    ihe  P'™^^"  ™  ^     the  first  few  days 
books,  newspapers,  etc.    ll^*^         lU-ioa,  or  chicken- 
should  bo  limited  to  milk,  A^cak  J^^/  J^,*;^  '  ,,.^^turc  falls 
broth,  and  gradually  "^^^-^^^^'^'^Hn^.tre.  •  i^l  their  power, 
to  normal  and  the  digestive  ^^^^^^  °J ^;;,f,;^^^^^^^  to 
Where  the  strength  has  beer  imuh  ^^^^j;^*^^  1 
the  operaticm,  or  the  ovovai^^n  h.x.  ^^-^^  1,,^, 
shock  marked,  or  ha>moi-rha_ge  hee. J  ^^pi  u  ^^^^ 
ensued,  stimulants,  varying  m  ; 
state  of  the  pulse,  tcnipcn.^,  •  ml      .  -  J^,^^^ 
The  treatment  ^"f  es.su->  ioi    nc  ^  .  i  „i,!on  under 

that  may  attend  the  ^^'f^S^l^^^ ^  ^^s  regards 
lullammation,  «^TP^"-'^tion  Li^s^pc^^^ 
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digestive,  alvine,  renal,  and  cutaneous  functions  must  be 
regulated  bj^  apinoiDriate  means,  tbe  bowels  being  cleared 
the  day  before  the  operation  by  a  dose  of  castor-oil  or 
other  mild  purgative.  Where  his  strength  is  much 
reduced  by  long-continued  sujipuration  or  chronic 
disease,  efforts  must  bo  made  to  improve  his  general 
health  by  nourishments  and  the  judicious  employment  of 
stimidauts. 

V-iMETiES  OF  OPEN  WOTX^DS. — Oponwounds  are  divided 
into  incised,  lacerated,  contused,  j^imctured,  and  poisoned. 

Incised  ivounds  are  such  as  have  their  edges  evenly 
divided  and  their-  surfaces  smoothly  cut.  They  are 
usiially  inflicted  by  sharp  instruments,  and  are  those 
commonly  made  by  the  surgeon  in  operating.  The 
danger  to  which  they  are  particularly  exiDosed  is  hremor- 
rhage.  Healing  is  generally  accomplished  by  the  first 
intention,  provided  the  proper  means  are  employed. 
Treatment. — What  has  been  said  tinder  the  treatment  of 
wounds  generally,  applies  especially  to  this  variety. 

Lacerated  wounds  are  those  in  which  the  tissues  forming 
the  surface  and  edges  of  the  wound  are  irregiilarly  torn. 
They  ai'e  commonly  caused  by  machinery  and  by  the 
goring  and  bites  of  animals.  There  is  usually  but 'little 
hfemorrhage,  in  consequence  of  the  vessels  being  torn 
rather  than  cut  across.  The  chief  dangers  are  extensive 
suppm-ation,  tetanus,  saprremia,  erysipelas  and  extensive 
scarring.  Healing  is  generally  accomplished  by  the 
second  intention,  the  dead  poiiions  of  the  lacerated  tissries 
being  first  thrown  off  by  ulceration  in  the  way  described 
iinder  Gangreno,_  though  in  some  situations 'and  under 
favourable  conditions  a  large  part  of  the  wound  may  heal 
by  the  first  intention.  Treatment. — Special  attention 
should  bo  paid  to  the  cleansing  of  the  wound  and  establish- 
ing a  free  drain.  Any  ])orti(niH  of  tho  tissues  which  liavo 
obviously  lost  their  vitality  should  bo  cut  away.  Sutures 
should  not  as  a  rule  bo  ajipliod,  but  tlio  wound  should  bo 
dressed  by  one  of  the  mothods  before  indicated,  and  the 
j)VLvtH  placed  at  rest. 

Contused  luound.i  arc  those  in  which  the  tissues  forming 
the  surface  and_  edges  arc  extensively  bruised.  Tliey  are 
usually  made  with  blunt  instruments,  or  %vith  such  agents 
as  distriljute  tlie  force  over  a  largo  surfa,ce.  There  is 
commonly  considorablo  extravasaiiou  of  l)lood  amontj'st 
the  l>ruis(.d  tissues,  thougli  usually  but  little  external 
hiomorrhage,  the  chief  dangers  being  extensive  inllamma- 
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tion  and  sloughing,  secondary  htemorrliage  on  the  separa- 
tion of  the  sloughs,  spreading  gangrene,  erysipelas,  or 
diffuse  cellulitis,  tetanus,  and,  later,  scarring.  A  combina- 
tion of  laceration  and  contusion  is  frequently  present. 
Healing  is  generally  accomplished  by  the  second  intention. 
The  Treatments  similar  to  that  of  lacerated  "wounds.  Any 
portions  of  skin  which  have  not  lost  theii-  vitabty  should 
be  preserved,  especially  if  the  wound  involves  the  scalp 

or  f  cLCG 

Punctured  wounds  are  those  in  which  the  depth  is  much 
greater  than  the  breadth.  They  are  usually  produced  bv 
sharp-pointed  instruments,  bayonet-  or  sword-thrusts,  and 
stabs.  The  chief  dangers  are  ha?moiThage,  penetration 
of  important  cavities,  as  the  thorax,  abdomen  or  a  join., 
injury  of  a  large  blood-vessel  or  nerve,  and  subsequentiy 
deep  suppuration  in  consequence  of  the  retention  ot  the 
discharges  in  the  deep  portion  of  the  wound.  1  unctui-ecl 
wounds  usually  unite  by  the  second  intention,  owing  to 
the  difficulty  of  keeping  the  deeper  part  of  the  woimd  in 
contact  and  of  preventing  the  collecting  ot  serum  and 
later  of  pus.  Treatment.^U  deep,  a  drainage-tube  should 
be  passed  to  the  bottom  of  the  wound,  and  graduallv 
shortened  as  the  wound  heals.  If  there  is  severe  artenal 
hEemorihagc  which  cannot  be  controlled  by  careluLiy 
applied  pressure,  the  wound  must  be  converted  into  an 
incised  one,  and  the  bleeding  vessel  treated  m  the  way 
described  under  wounds  of  arteries,  veins,  etc.  ±  or  tlie 
special  treatment  required  where  a  joint  or  ^asccral 
ca^dty  has  been  penetrated,  sec  Injuries  vf  Jxegwns. 

PoisONEU  woirxDS.  Dissection  and  post-mortem  icounds. 
-Dissection  wounds  are  of  frequent  occurrence  but 
seldom  give  rise  to  any  serious  trouble,  unless  the  body 
from  which  the  poison  is  received  is  fresh,  when  theri^k^ 
are  similar  to  those  attending  wounds  received  m  makmg 
post-mortem  examinations.  Fost-mortem  wounils  ap- 
pear to  owe  their  virulence  to  inoculation  with  "^toctn  e 
micro-organisms  wbi..h  arc  capable  Of  multiplying  m  the 
tissues  or  in  the  blood,  and  so  setting  np  true  infective 
inllammation  and  blood-poisoning.    Those  micro-o  gan- 

sms  are  replaced,  as  decomposition  of  the  corpse  sets  n 
by  the  bact.!ria  of  putrefaction  {haetermm  termo).  Henco 
tl  longer  the  bod^  has  been  kept  the  ^^^^^^^f^J^ 
woiuid,  as  these  bacteria  arc  merely  capable  ot  nulucm 
rCii  inflammation,  and  not  a  true  ^^^^^^^'^^ZIZ^ll 
The  most  dangerous  wounds  are  those  received  whilst 
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examining  bodies  in  which  death  has  recently  resulted 
from  septictemia,  jjvfemia,  diffuse  or  puerperal  peritonitis, 
and  erj'sipelas.  The  effects  of  a  wound  received  in  dis- 
section, or  in  post-mortem  inspection,  will  depend  in  some 
degree  upon  the  health  of  the  operator ;  the  strong  and 
^•igorous  are  better  able  to  resist  the  toxic  effects  than 
others  debilitated  by  prolonged  study  or  work  in  a  hosi>itaI 
ward.  On  the  other  hand,  those  acclimatized  to  the  dis- 
secting or  pust-mortevi  room  are  less  liable  to  be  affected 
than  those  who  have  biit  recently  been  engaged  there. 

The  signs,  as  might  be  expected  from  -^'hat  has  been 
said  above,  A-arj'  considerably,  depending,  as  they  do, 
upon  the  nature  of  the  poison  received  from  the  corpse 
and  the  previous  state  of  the  operator's  health.  Thus  : 
1.  A  pustule  may  form  at  the  seat  of  inoculation,  and, 
after  breaking  and  scabbing,  leave  a  raised,  indolent, 
i:)ainful  red  sore,  which  maj-  exist  for  months  in  spite  of 
treatment.  2.  The  wound  may  become  inflamed,  the 
superficial,  and,  perhaps,  the  deep  Ij-mijhatics  implicated, 
^nd  the  axillai'y  glands  enlarged  and  painful,  this  con- 
dition being  attended  by  sharp  constitutional  disturbance, 
often  preceded  by  a  rigor.  Suppui'ation  generally  occurs 
in  the  woimd,  and  sometimes  also  in  the  axillary  glands. 
The  prognosis  is  usually  good.  3.  With  or  without  the 
local  signs  of  the  preceding  form,  severe  constitutional 
symptoins  set  in,  preceded  by  a  rigor,  and  rapidly  assume 
a  typhoid  character.  Diffuse  sujjpuration  occurs  in  the 
axillary  glands,  and  iiiay  spread  to  the  neck  and  side  of 
the_  chest.  The  prognosis  is  very  unfavourable,  the 
patient  often  dying  in  from  one  to  three  weeks,  or  only 
recovering  after  a  tedious  convalescence,  and  then,  pro- 
bably, with  a  broken  constitution.  4.  Diffuse  cellular,  or 
cellulo-cutanoous  orysi])eliis  is  sot  up  at  the  seat  of 
wound,  atttrndod  witli  the  usual  constitutional  symptoms 
of  those  atVoctions,  and  may  ra,pidly  sjiroad  up  "the  limb 
and  terminate  in  gangreno  and  'death.  The  axillary 
glands  m  this  form  are  not  usually  atfoeted.  o.  In  ad- 
dition to  the  local  sui^puration,  a  pya^uic  state,  with  the 
formation  of  metastatic!  abscesses  lu  various  tissues  and 
organs,  sometimes  occurs. 

2'm(<//)7'/)<.  — Immodiatoly  on  its  inlliction  the  wound 
should  1)0  sucked  and  clea,nsed  by  a  stream  of  cold  water, 
and  bleeding  encourag(!d  l)y  t'ightlv  binding  the  ])art 
above  the  wound.  Where  the  corpso'is  recent'  and  deatli 
IS  known  to  be  the  result  of  some  infective  disease,  tho 
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wolmd  sliould  be  -^'aslied  in  strong  carbolic  lotion  (some 
recommend  its  cauterization  with,  caustic  jiotasb,  or 
nitrate  of  silver),  and  then  dressed  vnth.  iodoform,  and 
protected  from  further  infection.  If  a  wart,  or  indolent 
sore  form,  it  should  be  destroyed  by  nitrate  of  silver,  or 
other  cnustic,  and  the  patient's  health  improved  by  tonics 
and  change  of  air.  If  an  infective  inflammatiou  be  set 
lip,  the  wound  should  be  freely  incised,  and  any  absceiss 
that  mav  form  in  the  axilla,  or  elsewhere,  opened  early  ; 
indeed,  "if  there  is  much  tension  or  brawniness  of  the 
parts,  incisions  should  be  made  before  pus  is  formed.  The 
bowels  in  the  meantime  should  be  cleared  by  a  brisk 
purge,  and  the  strength  supported  by  nourishments  and 
stimulants. 

Stings  of  insects  sometimes  cause  troublesome  local  m- 
flammation,  wh-icb  is  occasionally  of  a  ditfuse  character, 
and  where  a  large  extent  of  surface  is  stung,  as  by  a 
swarm  of  bees,  uiuv  be  attended  by  symptoms  of  severe 
depression.  Stings  of  the  throat  occasionally  occur-  from 
swallowing  a  wasp,  and  are  liable  to  be  followed  by 
O3dematous  larjaigitis.  •      -n  j. 

Treatment.— The  application  of  ammonia_  will  at  once  ■ 
relieve  pain.    "Wbere  there  is  severe  depression,  ammonia 
or  alcohol  must  be  administered.    Scarification,  or  even 
laryngotomy,  may  become  necessary  in  severe  stmgs  of  the 
throat. 

Stinqs  of  serpents.— The  bites  of  poisonous  snakes,  otlicr 
than  tiie  adder,  are  fortunately  rare  in  this  country.  The 
bite  of  the  common  adder  is  seldom  fatal.  It  is  attended 
witb  mucb  collapse,  nausea  or  vomiting,  great  paiii  m 
the  part,  swelling  of  the  affected  member,  subsequent 
discoloration  from  blood-extravasation,  and  occasionally 
inflammation  and  suppuration.  The  treatment  consists 
in  sucking  the  part  where  practicalilo,  applying  a  bandage 
tightly  above  the  bite  to  prevent  absorption  ot  the  poison, 
and  tie  internal  administration  of  stimulants,  ihe  local 
application  of  licpior  potassno  or  pcrmnuganate  oi  _pota.sh.^ 
the  inicction  of  ammonia  into  the  veins,  and  excision  of 
the  bitten  part  are  recommended.  For  an  account  of  the 
more  serious  svmptoms  attending  the  bito  of  the  cobra 
and  other  venoiuous  serpents  of  trojncal  countries,  a  larger 
work  must  bo  consulted.  ,     i  i  t 

SciiCUTAXEOUS  wouxDS.— A  wouud,  whether  it  be  ot 
tho  connective  tissue,  bone,  muscle,  tendon  or  other 
structure,  is  said  to  bo  subcutaneous  when  the  skin  or 
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mucous  membrnne  remains  intact.  Such  wounds  differ 
from  the  open  iu  that  they  heal  by  adhesive  inflammation 
"without  suppuration,  since  as  long  as  the  skin  or  mucous 
membrane  covering  the  wounded  part  is  unbroken,  septic 
processes  are  effectually  2:>revented.  Moreover,  they  are 
attended  by  but  little,  if  any,  constitutional  disturbance. 
The}'  will  be  further  described  under  liujiinre  of  Aluscks 
and  Tendons,  Simple  Fractures,  t^•c. 

Diseases  of  cicatrices. — The  cicatrices  left  on  the 
healing  of  a  wound  are  liable  to  certain  affections  which 
may  be  enumerated  as : — 1,  painful  cicatrix  ;  2,  depressed 
or  contracted  cicatrix ;  3,  warty  cicatrix  ;  4,  thin  cica- 
trices;  5,  ulceration  ;  6,  keloid;  and  7,  epithelioma.  See 
Ulceration,  T amours.  Injuries  and  Diseases  of  Nerves,  £c. 


contusions  or  bruises. 


CoxTusioxs  are  subcutaneous  injuries,  occasioned  by 
a  crushing,  pulping,  or  tearing  of  the  tissues,  combined 
with  extravasation  of  blood  consequent  upon  the  ruptm-e 
of  the  capillaries  and  smaller  vessels  of  the  part.  In  their 
slighter  forms  they  constitute  the  common  injury  known 
as  a  Jjruise.  The  effused  blood  generally  makes  its  way 
in  the  connective  tissue  planes  towards  the  skin,  giving 
rise_  to  the  characteristic  piu-plish-black  appearance,  and, 
as  it  later  becomes  absorbed,  to  a  change  of  colours 
from  bluish-black  through  dark  red  to  yellowish-green. 
In  severe  cases  the  cuticle  is  raised  into  bulbo  by  the 
effusiou  of  blood-stained  serum  beneath  it.  These  bulla), 
together  with  the  black  colour  of  the  part,  may  occasion 
a  close  resemblance  to  gangrene,  from  which  however  a 
contusion  may  be  distinguished  by  there  being  no  loss  of 
heat  or  of  sensation  in  the  part,  and  by  tho  bulLo  being 
fixed,  and  not  changing  their  position  on  pressure  as  in 
gangrene.  In  very  severe  and  extensive  contusions, 
however,  tho  tissues  may  bo  so  injured  as  to  lose  their 
yitahty,  and  gangrene  actually  ensue ;  whilst  iu  other 
instances  inflammation  and.  suppuration  may  occur. 
VVfion  tlio  contusion  is  localized,  blood  iu  consideral)le 
amoiuit  inay  be  poured  out  a,t  tlie  iujured  spot,  forming  a, 
fluctuating  swelling  known  as  a  haiinatoina,.  Contusions 
of  muscb;,  bone,  blood-vessels,  and  nerves,  a.nd  of  th(» 
viscera.,  are  considered  separa.t,dy  under  1  ii  i  uries  of  Special 
Iissues  and  Organs.  ' 
Treulmcnl.—Bvyuiul   placing   tlio    part   at   rest,  and 
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applying  an  evaporating  or  a  spirit  lotion,  nothing  more 
as  a  rule  is  required,  as  the  extravasated  blood  presses 
upon  the  injured  vessels,  and  so  prevents  further  hfenior- 
rhage.  Should  a  hajmatoma  fonii,  it  should  on  no 
account  be  opened,  as  the  blood  ^'ill  usually  beconie 
absorbed ;  whilst,  if  air  be  admitted,  suppui-ation  will 
probably  ensue. 

BUENS  AND  SC.ILDS. 

BuENS  AND  SC.-VLDS  Vary  in  their  effect  according  to 
their  depth,  extent,  situation,  and  the  age  of  the  patient. 
An  extensive  though  superficial  burn  on  the  trunk,  head, 
or  face,  especially  in  a  child,  may  be  more  serious  than  a 
deeper  but  limited  burn  on  the  extremities.    A  burn  is 
usuallv  said  to  be  more  severe  than  a  scald,  as  the  Hiud 
producing  the  latter  generally  quickly  cools  and  runs  oft. 
A  scald,  however,  owes  its  severity  to  the  large  extent  ot 
sui'face  usually  implicated,  and  when  produced  by  molten 
metal  or  boiling  oil ,  which  adheres  to  the  part,  is  generally 
yeiT  serious.    Burns  and  scalds,  when  severe  give  rise  to 
constitutional  as  well  as  local  effects.    The  local  effects 
may  be  considered  under  Dupuytrcn's  dnision  of  burns 
into  six  degrees.  These  degrees,  however,  may  be  variously 
combined  in  the  same  burn.  i  a 

1st  degree.— «n»p/e  erythema,  due  to  increased  flow  ot 
blood  through  the  dilated  vessels.  No  tissue  destruction 
ensues,  and  no  scar  is  left. 

''ND  DEGREE.— Fes/cait/oH,  due  to  the  exudation  from  the 
dilated  capillaries  of  the  cutis  causing  the  supcrhcial 
layers  of  the  epithelium  to  bo  raised  from  the  deeper  in 
the  form  of  blebs.  No  scar  is  left,  as  only  the  superfacia 
lavcrs  of  the  epithelium  are  destroyed,  and  are  reproduced 
hom  the  deeper  layers.  Some  slight  staining  of  the  skin, 
however,  may  subsequently  remain.  j    r  „ 

3ED  DEGREE.-Z),4fr»rf/o..  tin'  cut,ck  and}u,rt^  the 
true  «7««.-Tho  epithelium  around  the  hair-tollitk>,  m 
the  sweat-^lands,  and  between  the  papillre,  escape.,  and 
rapidTy  fonns  new  epithelium  over  the  granulating 
s  Sad  left  on  the  si.paration  of  the  slough  A  scar 
results,  but  as  it  contains  all  the  elements  of  the  tiue 
li  ti  e  integrity  of  the  part  is  retained,  aiid  hence  there 
ifno  contraction.  It  is  the  most  painful  lonu  of  burn, 
as  the  nerve-endings  are  involved  but  "''^  'lostroyod^ 

4TU    DEOREE.-yMsf,V<r/,0»    o/    ihc  f'^^''^^;;rt^ 

Sloughs  are  yellowish-brown  and  parchmcut-hke ,  and 
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their  separation  is  attended  by  much  su2ipnration.  As 
the  nerve-endings  are  completely  destroyed,  the  pain  is 
much  less  than  in  the  former  degree  of  burn.  The  ejiithe- 
lium  which  covers  in  the  granulating  surface  is  only 
derived  fi-om  the  margins  of  the  burn,  and  the  resulting 
scar  consists  of  dense  fibrous  tissue.  Hence  the  extensive 
contraction  and  gi'eat  deformity  which  often  result. 

oTH  DEGKEE. — Penetration  of  the  deeji  fascia  and  implica- 
tion of  the  muscles. — Great  scarring  and  deformity  neces- 
sarily follow. 

6th  degree. — Charrinr/  of  the  whole  limb. — The  parts 
are  separated  by  ulceration  in  the  same  way  as  in 
gangrene. 

CoNSTiTiiTiox.\x  EFFECTS. — T\Tien  the  burn  is  super- 
ficial and  of  small  extent,  there  may  be  no  constitutional 
S3,Tnptoms  ;  and  even  when  it  is  deep,  but  limited  to  one 
of  the  extremities,  as  the  foot  or  hand,  they  may  also  be 
sHght.  When,  however,  the  burn  is  extensive,  and 
especially  when  it  involves  the  chest,  abdomen,  or  head 
and  neck,  even  although  it  is  only  of  the  first  or  second 
degree,  the  syniptoms  may  be  severe,  more  particularly 
when  the  patient  is  a  child.  They  may  be  divided  into 
three  stages: — 1.  Shock  and  congestion.  2.  lieaction  and 
.inflcLmrnation.    3.  Suppuration  and  exhaustion. 

1st  stage. — Shock  cmd  congestion.— The.  shock  is  often 
yeiy  great,  especially  when  the  burn  is  extensive,  and 
involves  the  trunk,  or  head  and  neck.  The  patient  is 
pale  and  shivering,  the  pulse  feeble  and  fluttering,  a,ud 
the  extremities  are  cold;  he  suffers  little  or  no  paiii,  and 
sometimes  ])asses  into  a  state  of  coma  and  dies,  the  chief 
post-mortem  appearances  being  congestion  of  the  internal 
organs,  particularly  the  brain. 

2XD  STAGE.  —  lieaction  and  inflammation.  —  Eeaction 
comes  on  from  twonty-four  to  iorty-eiglit  hours  after 
the  burn.  The  pulse  is  full,  stroiyj;',' and  rapid,  the  tem- 
perature rises,  and  there  are  other  symptoms  of  fever. 
Inllammation  is  sot  up  around  the  burnt  part,  and  there 
IS  now  danger  of  the  absorption  of  the  septic  products 
derived  from  the  putrefaction  of  the  sloughs  which  aro 
begmmng  to  separate.  The  congestion  of  the  internal 
yiscora,  so  conunon  in  the  former  stage,  may  run  on 
into  intlanimation  ;  and  pleurisy,  jmeunionia,,  licritonitis, 
or  menuigitis  may  Hup(irvoiu)  and  prove  fatal.  I'erforat- 
ing  ulcer  of  tlie  duodenum,  attril)ut(!d  to  ]?runner's 
glands  taking  upou   themselves   the  function  of  the 
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injured  glands  in  tlie  burnt  skin,  may  now  occur,  and  is? 
said  to  most  frequently  begin  about  the  tenth  day._ 

3rd  St^GH.— Suppuration  and  exhaustion.— Uuxmg  this 
stao-e,  which  sets  in  on  the  separation  of  the_  sloughs, 
thei-e  is  still  a  danger  of  the  patient  succumbing  to  in- 
flammation of  the  viscera,  especially  the  thoracic  ;  or  he 
may  be  worn  out  by  hectic  and  exhaustion  from  long- 
continued  suppuration.  He  is  also  exposed  to  the  risks 
of  secondary  htemorrhage  on  the  separation  of  the  slougli^, 
and  to  blood-poisoning  from  the  absorption  of  septic  pro- 
ducts, unless  the  greatest  care  is  exercised  to  prevent  the 
decomposition  of  the  discharges.  On  cicatrization  occnr- 
rino-  horrible  deformity  may  ensue  from  the  contraction 
of  the  newly-formed  fibrous  tissue  m  the  scars 

The  Treatment  must  be  both  local  and  constitutional. 
Local  treatment.-The  clothes  should  be  removed  with 
the  greatest  care,  so  as  not  to  tear  oft  the  cuticle ;  hnz 
undue  exposure  should  be  avoided.    In  buims  of  the  fir.t 
and  second  degree,  the  part  must  be  protected  fi-om  the 
air  and  change  of   temperature  by  smearing  it  with 
vaseline  and  wrapping  it  in  cotton-wool,  the  bhsters 
bein-  pricked  to  relieve  tension  and  to  let  out  the  serum. 
The  cuticle,  however,  should  not  be  removed  as  it  serves 
as  the  best  protective.    In  burns  of  the  third  degree,  the 
pai-ts  may  also  be  protected  by  cotton-woo    trll  he 
sfouo-hs  begin  to  separate.    Decomposition  of  the  dis- 
chS-ges  should  then  be  prevented  as  much  as  possible  by 
Shf  antiseptic  dressings.    Thus,  tl^e  -irtaco  may  be 
■dusted with  iodoform;  or  eucalyptus  oil.  boracic  lotion,  and 
the  like  may  be  a]n)lied.    Some  surgeons  put  on  a  charcoa 
or  even  a   inseed-meal  poultice.  .  Carbohc  -^cid  shou  d 
not  be  used,  as  not  ouly  is  it  too  irritating,  but  there  s 
SaLerof  i  s  being  absorbed  when  the  burn  is  very  ex- 
tensh-e.    When  the  sloughs  have  separated,  and  gram  - 
latioii  sets  in,  the  wound  may  be  treated  as  described  under 
Smple  Seer  redundant  granulations  bouig  repressed  by 
■iln/p  of  slvcr     Skin-graftimj  is  often  useful  m  the 
Wh  c  o'n-ee  oi  b  mis.    The  fourth  and  iifth.  degrees 
?e    diVfe  san,e  treatment  as  the  third,  but  durmg  cica- 
S  t  on  contraction  must  be  as  far  as  possible  prevented 
tv  the   use   of   elastic  tension,  extension-appar.atus 
Slints?&c.    In  the  sixth  degree,  .ampu  ation   i   a  bmb 
Sected  will  probably  sooner  or  lat.n-  bo  called  for. 
lt^JMLnnreat.ne]>t.-U  the  shock     -vere^  stou- 
Pints  in  the  form  of  brandy  or  ammonia  should  be  given 


H,EMOEEHAGE. 


109 


according  to  the  state  of  the  pnlse,  the  patient  coyered  with 
blankets,  hot  bottles  applied  to  the  feet,  and  imdue  expo- 
sm-e  on  removing  the  burnt  clothes  and  on_  applying  the 
dressings  as  much  as  possible  ayoided.^  Opium  should  be 
given,  especially  if  there  is  much  pain.  As  soon  as  the 
patient  can  bear  it,  fluid  nourishment  should  be  substi- 
tuted for  stimulants,  as  these  latter,  if  given  in  large 
quantities,  only  tend  to  produce  excessive  reaction  and 
inflammation.  Diuing  the  second  stage,  little  can  be 
done  beyond  regulating  the  bowels  and  secretions;  lower- 
ing treatment  is  not  well  borne,  at  any  rate  when  the 
burn  is  extensive  and  deep,  as  the  patient  will  then 
requii-e  all  his  strength  to  sustain  the  drain  on  his  system 
during  the  casting  off  of  the  sloughs  and  the  long  suppu- 
ration following.  The  inflammatory  fever,  moreover, 
generall}'  assumes,  if  it  is  not  so  from  the  first,  a  low 
type.  A  stimulating  plan  of  treatment,  rather  than  a 
depressing,  is  therefore  necessary.  In  the  third  stage, 
the  patient's  strength  should  be  supported  by  abundant 
nourishment  and  stimulants. 

LiGHTNiXG-STEOKE. — Death  may  be  instantaneous,  or 
the  stroke,  beyond  jiroducing  temporary  unconsciousness, 
may  do  no  harm.  In  some  instances,  siij^erficial  or  deep 
burns,  or  paralysis  of  certain  nerves,  as  the  optic, 
auditor}',  &c.,  may  be  occasioned.  The  treatment  con- 
sists in  api^hang  warmth,  artificial  resi^iration,  and  stimu- 
lants whilst  the  patient  is  in  a  state  of  shock.  The 
fimction  of  the  paralysed  nerves  may  sometimes  be 
restored  by  galvanism. 

nyTSMOIlllirAGE. 

Ix  speaking  of  the  treatment  of  wounds  it  was  stated 
that  our  first  care  should  bo  to  staunch  haemorrhage. 
This  requires  different  measures  according  as  it  is  arterial, 
venous,  or  capilhiTy.  It  is  therefore  first  necessary  to  ho. 
able  to  distinguish  between  these  varieties.  Usually  it 
is  quite  easy.  In  ariv.rial  hieiiiorrhafje  the  blood  escapes  in 
jots,  the  force  of  which  is  increased  at  each  systole  of  tlio 
heart,  and  is  of  a  bright  scarlet  colour.  In  vci/oii.'i  hd-mnr- 
rhuge  the  blood  woiUs  iq)  from  tlie  wounded  vessel  usually 
in  a  continuous  stream,  and  is  of  a  dark  ])ur]ilish-red 
colotu'.  In  arpillar}/  hwinorrhaiie  tlie  blood  a,])]iears  to  oozo 
from  all  parts  of  the  wound,  trickling  down  its  sidus  to 
the  deeper  parts,  where  it  forms  a  little  pocd.    In  some 
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instances,  however,  as  where  arterial  blood  escapes  from 
a  deep  and  devions  wound,  it  may  resemble  venous  blood 
in  that  it  flows  continuously  instead  of  in  jets,  and  when 
the  patient  is  partially  asjihyxiated,  as  from  too  large  a 
dose  of  an  anfesthetic,  it  becomes  of  a  dark  colour.  On  the 
other  hand  venous  blood  exposed  to  the  air  in  its  passage 
from  a  deep  wound  may  undergo  oxygenation  and 
become  bright  like  arterial.  Bleeding  from  the  corpus 
spongiosum  and  corpora  cavernosa  of  the  penis,  or  other 
like  tissues  consisting  of  cavernous  blood-spaces  or 
numerous  small  arteries  and  veins,  is  sometimes  spoken  of 
asjxirenchymatous  hwmorrhage.  "When hfemorrhage  occurs 
in  a  visceral  cavity,  as  the  pleura  or  peritoneum  {internal 
hcermrrluigc^,  or  iiito  the  substance  of_  the  tissues  of  the 
trunk  or  extremities  {extravasation),  it  is  known  by  special 
signs,  and  is  treated  of  elsewhere. 

°Gonstttutional  effects  of  haiinorrhage—Uhe  effect  upon 
the  constitution  of  course  varies  according  to  the  amoimt 
of  blood  lost,  and  is  more  marked  when  the  blood  is 
rapidly  poured  out  from  a  large  artery  than  when_  it 
escapes  slowly  from  a  small  artery  or  from  a  _  vein. 
In  the  former' ease  the  patient  may  die  in  a  few  mmutes 
of  SAmcope.  When  the  bleeding  is  less  severe  the  face 
and  o-eneral  surface  become  blanched  and  cold,  and  the 
lii3S  and  mucous  membrane  palHd.  Tho  pidse  is  feeble, 
fluttering  and  raiiid,  and  at  length  only  to  be  felt  uv  the 
larger  vessels.  The  skin  is  bathed  in  profuse  perspira- 
tion, the  respiration  is  sighing,  and  tho  mmd  wanders. 
These  symptoms  may  end  in  syncope,  convulsions,  and 
death  •  or  the  patient  mav  slowly  recover,  or  may  suffer 
from  anfemia  or  functional  disturbance  for  years.  If  the 
patient  is  old,  some  secondary  disease  is  apt  to  be 
en£iTafted  on  this  state  of  anannia.  of  which  he  may  die. 
Children,  moreover,  boar  the  loss  of  lilood  badly,  but 
recover  rapidly ;  the  old  stand  the  loss  better,  but  the 
effect  on  their  constitution  is  more  permnnent. 

Conslitutional  ireutmcnt  of  haemorrhage.  —  W  hen  the 
blcedin--  has  been  severe,  immediate  .steps  must  be  taken 
to  prevent  fat.al  svnco]ie  ;  and  after  this  danger  has  been 
tided  oA'cr,  we  must  then  seek  to  counteract  the  remote 
effects  produced  upon  the  whole  system  by  the  loss  of 
blood  1  Immediate  treatment.— Our  efforts  must  farst  be 
directed  to  arrest,  or  at  any  rate  to  tem]Kn-arily  control, 
tho  hiemorrhaije,  by  some  of  the  local  nieasiires  to  bo 
presently  described.  Having  done  this,  the  chief  indication 
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is  to  prevent  fatal  syncope  by  ensuring  a  sufficient 
supply  of  blood  to  tlie  brain  to  excite  the  cardiac  centre 
in  the  medulla  oblongata.  Thus,  the  patient  should  be 
laid  on  his  back  with  his  head  low,  his  body  wai-mly 
covered  up,  and  hot  bottles  placed  at  his  feet ;  or,  if  the 
jjulse  does  not  imjn-ove,  stimulants  in  small  quantities 
should  be  administered,  by  the  mouth  if  he  can  swallow, 
otherwise  by  the  rectum  or  by  subcutaneous  injection ; 
whilst  in  severe  cases  the  legs  and  arms  should  be  held 
up,  or  an  Esmarch's  bandage  applied  to  them  in  order 
the  better  to  drive  the  blood  to  the  brain.  As  a  last 
resource,  transfusion  of  blood  should  be  practised.  Where 
the  bleecUng  is  internal  or  cannot  be  arrested,  stimulants 
should  be  avoided,  inasmuch  as  the  syncope  into  which  the 
patient  has  fallen  tends  temporarily  to  stop  the  bleeding 
by  inducing  clotting  of  the  blood  in  the  wounded  vessels. 
If  the  heart  be  again  roused  to  action  by  stimulants  and 
the  vessels  in  consecj^uence  dilated,  the  clots  may  be 
disi)laced,  the  bleeding  re-started,  and  the  last  flickering 
spark  of  life  put  out.  2.  To  counteract  the  remote  effects  of 
the  loss  of  blood,  fluid  noiuishment  should  be  given  in 
small  quantities,  and  then  eggs,  fish  and  finally  meat. 
Iron  IS  reqmred  to  restore  the  loss  of  hccmatin,  and  a 
sea-voyage  or  prolonged  residence  in  the  country  is 
beneficial  in  overcoming  the  anpemia. 

Traxsetjsion  of  blood  may  be  required  in  cases  where 
death  is  threatened  from  excessive  iKomorrhage.  If 
blood  cannot  be  readily  obtained,  milk  or  a  saline  solution 
may  be  substituted  for  it.  Tlie  blood,  if  possible,  should 
be  taken  from  a  healthy  adult,  and  should  be  transfused 
by  Avehng's  (Fig.  24)  or  Eoussel's  apparatus  directly 
from  the  arm  of  the  giver  to  the  arm  of  the  patient ;  or  if 
no  special  apparatus  is  at  hand,  tho  blood  should  'bo 
drawn  into  a  clean  vessel,  kept  at  a  temperature  of  from 
98  to  100',  and  injected  into  the  vein  by  an  aspirator  or 
other  suitable  sp-mgo.  Groa,t  care  must  bo  taken  to  son 
that  the  syringe  is  quite  full  before  its  noz/do  is  introduced 
into  the  veui,  lost  au- as  well  as  blood  enter  tho  circulation. 
Another  dang-or  to  be  guarded  against  is  the  clotting  of  por- 
tions ot  the  blood  andtheconsecpiont  plugging  of  Nome  of 
the  patient  s  vessels.  This  is  avoided  by  not  allowing  th., 
blood  to  cool  below  !)8^  or  to  remain  in  the  recipient  vessel 
longer  than  possible.  As  an  extra  precaution  some  whip 
thojdood  to  .extract  tho  fibrin,  and  then  (iltc-r  it  throu-li 
a  piece  ot  fine  musUn  before  injecting  it.    A  vein  at  the 
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bencl  of  the  elbow  is  usually  choseu  for  tliis  operation. 
About  two  ounces  of  blood  is  generally  required,  but  tbe 
exact  amount  will  depend  to  some  extent  upon  the  effect 
produced  upon  the  jjatient.    It  need  hardly  be  said  that 


Fio.  2-1. — AveliDg's  Transfusion  Apparatus. 

the  greatest  cleanliness  is  absolutely  necessary  to  prevent 
ill  effects  both  to  the  recipient  and  the  donor. 

The  local  treatment  of  h.13M011ehage  may  be  con- 
sidered imder  the  heads  of  arterial,  yenous,  and  capillary 
hsemorrhago. 

Arteelvl  HiEMORRHAGE  is  spokeu  of  as  (1)  primary, 
(2)  reactionary  or  recui'rent,  and  (3)  secondary. 

1.  Primary  hcGmorrhage  is  that  wliich  occiu's  at  the 
time  an  artery  is  wounded,  whether  by  accident  or  surgi- 
cal operation.  2.  Readionarij  or  recurrent  hcemorrhage  is 
that  which  occurs  on  the  patient  recovering  from  the 
shock  of  the  wound  or  operation  after  the  primary 
heemorrhage  has  stopped,  and.  may  be  regarded  as  a 
failure  in  the  process  for  the  temporary  closm-e  of  the 
vessel.  The  term  recurrent,  therefore,  should  only  bo 
applied  tohtemorrhago  occurring  within  tweiity-foxu- hours 
of  the  injury.  3.  timnidari/  hconofrJiage  is  that  which 
occurs  any  time  after  the  first  tweuty-foiu'  hours,  and  is 
due  to  the  failure  of  the  process  for  the  pcrinanent  closiu-c 
of  the  vessel.    The  treatment  in  each  ease  is  dift'erent. 

1.  Primary  arterial  ili-ijiorrhage.  Tljc  older  Sur- 
geons resorted  to  very  barbarous  methods  of  controlling 
haemorrhage,  such  as'plmigiug  stumps  after  amputation 
into  boiling  ititch,  or  oiierating  witli  a  rod-hot  knife,  and 
it  was  not 'till  Nature's  method  of  arresting  bleeding  had 
been  intnnately  studied,  both  in  tlie  human  subject  and 
by  experiments  on  animals,  that  the  local  treatment  of 
lisomon-hago  was  placed  upon  a  scientific  basis.  It  may 
bo  best,  therefore,  first  to  consider  ^aiure's  method  of 
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controlling   hwmorrhage  before   describing  the  surgical 
measures  whicli  have  been  founded  upon  it.    When  an 
arterj''  of  small  or  moderate  size  is  completely  divided, 
tte  cut  end,  in  consequence  of  the  injury  stimulating  the 
muscular  fibres  of  the  middle  coat,  conti'acts,  thus  lessen- 
ing the  size  of  the  orifice,  and,  in  the  case  of  the  small 
arteries,  completely  closing  it.  At 
the  same  time,  the  cut  end,  owing 
to  the  normal  elastic  tension  of  the 
artery,  retracts  ■within  its  sheath, 
leaving  the  surface  o  f  the  latter  rough 
and  imeven.  The  diminution  in  the 
size  of  the  orifice  retards  the  escajie 
of  blood ;  and  the  slower  current 
passing  over  the  divided  wall  of  the 
artery  and  the  roughened  internal 
sui'face  of  the  sheath,  in  conse- 
quence  of   tliis  multiphcation  of 
the  points  of  contact  and  exposure 
to  the  ail',  coagulates,  gradually 
blocks  up  the  orifice,  and  fills  the 
sheath  around  and  beyond  the  re- 
tracted end  of  the  artery,  forming 
what  is   called  the  external  dot. 
The  stream  having  been  thus  slowed  or  stopped,  the  blood 
inside  the  vessel  also  coagulates,  and  the  coagulation 
spreading  from  the  clot  that  blocks  up  the  orifice  to  the 
fu-st  collateral  branch,  forms  what  is  called  the  internal 
dot  (Fig.  25).    When  the  hemorrhage  has  been  severe, 
two  other  factors  favour  the  formation  of  those  clots,  ^nz., 
(1),  the  enfeeblement  of  the  heart's  action  induced  by  the 
tendency  to  syncope,  and  the  consequent  diminished 
force  with  which  the  blood  is  propelled  from  the  divided 
vessels ;  and  (2)  the  increased  tendency  of  the  blood  to 
coagulate  owing  to  an  alteration   in  its  composition 
caused  by  the  absorption  of  watery  fluid  from  tho  tissues 
to  make  up  for  the  amount  of  blood  lost  by  tho  hfomor- 
rhago.    Thus  tho  hremorrhage  is  arrested,  a,nd  still  pre- 
suming that  the  vessel  bo  of  a  small  or  a  medium  size,  it 
may  not  recur,  and  nature  will  pormanontly  closo  tho 
wounded  vessel  in  the  way  to  bo  presently  doscril)od.  It 
IS  only,  however,  wlion  the  vessel  is  small,  that  nature 
can  be  thus  trusted.    When  a  largo  vessel  is  wounded, 
she  IS  quite  impotcsnt  to  prevent  a^fatal  issue ;  whilst  if 
tho  vossol'is  of  medium  size,  as  tho  syncope  passes  oft', 

1 


Fig.  25. — Diagram  of 
a  wounded  artery 
closed  by  clots. 
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and  the  heart  again  begins  to  act  with  vigour,  the  clots 
may  be  washed  away  and  the  bleeding  recur  till  famtmg 
once  more  ensues.  In  this  way  bleedings,  alternatmg 
with  temporary  arrests,  exhaust  the  patient's  strength, 
till  he  finally  succumbs  to  fatal  syncope. 

The  method  by  which  nature  permanently  closes  the 
vessel  is  as  follows The  clot  between  the  artery  and 
the  sheath  prevents  the  artery  from  dilating  on  the  cessa- 
tion of  the  contraction  of  the  muscular  fibres  of  the 
middle  coat ;  whilst  the  internal  clot  acts,  so  to  speak,  as 
a  buffer,  and  thus  prevents  the  force  of  the  blood-stream 
being  exerted  to  its  full  on  the  end  of  the  vessel  while 
healfng  is  taking  place.    Tho  inj  ury  inflicted  on  the  coats 
of  the  vessel  by  its  division  sets  up  a  traiimatic  inflam- 
mation ;   leucocvtes  and  serum  escape  from  the  vasa 
vasorum  of  the  di^dded  vessel-walls  and  tissues  about  the 
cut-end  of  the  vessel,  and  gradually  permeate  both  the 
internal  and  external  clots.    The  artery  at  the  same  time 
contracts  on  the  internal  clot,  which  gradually  loses  its 
red  colour  as  it  is  invaded  by  the  inflammatory  exuda- 
tion   New  vessels  grow  out  from  the  vasa  vasorum  of  the 
arterial  wall,  and  from  the  granulation  tissue  about  the  ciit 
end  of  the  vessel,  into  the  inflammatory  exudation,  which 
has  now  replaced  the  internal  clot.   Thus  the  internal  clot . 
instead  of  as  at  first  being  merely  adherent  by  its  base  to 
the  end  of  the  divided  artery,  is  now  mtmiately  blended 
with  the  arterial  walls,  forming  a  plug  of  vascular 
granulation  tissue.    The  granulation  tissue  is  next  con- 
verted into  fibrous  tissue,  which  gradually  contracts  and 
obHterates  the  newly  formed  vessels,  till  finally  the  in- 
ternal clot  together  with  the  ai-tery  is  converted  as  lar  as 
tho  first  collateral  branch  into  a  firm  fibrous  cord. 

Similar  changes,  in  the  meanwhile,  occur  m  the  exter- 
nal clot,  and  it  is  finally  blen.led  with  the  scar  tissue, 
formed  by  the  healing  of  the  ^-ound  ot  the  soft  parts 
around  tho  injured  artery. 

When  an  artery  is  di^•ided  in  its  cmtmuity,  the  heal  ng 
is  acc(mi])lished  "in  a  similar  manner,  except  that  the 
internal  clot  in  the  distal  end  is  oiten  less  perfeetly 
prodiu>e<l,  and  mav  not  be  formed  at  all.  Consecineuth  , 
secondary  haanorrhago  is  more  frcciuent  from  the  lower 
than  from  the  upper  end  of  a  ligatured  artcn-y. 

The  above  description  applies  chiefly  to  a  complete 
diAdsion  of  an  artery.  When  an  artery  is  merely  pimc- 
tm-cd,  the  arrest  of  haemorrhage  will  depend  iipon  the 


SLTRGIC.VL  METHODS  OF  AURESTIXG  H-EMOIIEHAGE.  llo 


size  of  the  vessels,  and  the  size  and  direction  of  the 
ptmctm-e.  A  woimd,  however  small,  of  the  aorta,  or 
vessel  next  removed  in  size,  will  probably  be  fatal.  In  a 
vessel  of  less  magnitude,  when  the  punctiu-e  is  small,  a 
clot  forms  of  an  hom--glass  shape,  thus  blocking  up  the 
wound,  and  healing  occurs  by  adhesive  inflammation. 
A  somewhat  lai'ger  woimd,  when  made  longituilinally  to 
the  artery,  may  heal  in  the  same  way ;  but  when  made 
transversely  to  the  axis  of  the  vessel,  it  assumes  a 
diamond  shape,  in  consequence  of  the  elastic  tension  of 
the  coats,  and  the  htemorrhage  will  probably  not  be 
arrested. 

The  surgical  methods  of  ^\jiiiestixg  h.t3iiorrhage 
may  be  considered  under  the  heads  of  temporary  and 
permanent  methods. 

1.  Temporary  ■laetliods. — The  surgeon,  if  the  bleeding 


Fio.  26. — Spencer  IVells'  pressure  forceps,  niodificd  by 
Morrant  Baker. 


point  is  -nathin  reach,  need  never  fear  hremorrhage,  as 
mei'c  pressure  with  the  finger  control  it,  whatever  the 
size  of  the  vessel,  till  he  can  obtain  the  moans  of  per- 
manently arresting  it.  The  pressure  may  bo  made 
directly  on  the  bleeding  point,  or  between  the  wound  and 
the  heart ;  in  the  former  situation  with  the  finger, 
Spencer  ^Veils'  pressure  forcc.]is  (Fig.  26),  or  with  "tlie 
tourniquc't ;  in  the  latter  situation  with  the  finger  or  the 
tourniquet,  the  pressure  being  then  made  iu  such  a 
direction  as  to  press  the  artery  against  some  resisting 
structure,  as  a  point  of  Ijone.  lire  tourniquets  em]iloyed 
are  various  (Fig.  27  and  Fig.  28).  An  inii)romptu  tourui- 
quet  may  be  made  by  binding  a.  pocket-handlvorchief 
firmly  round  the  limb,  and  twisting  it  up  tightly  by  a 
walking-wtick  f)r  luabrella.  These  tom])orary  uieans,  how- 
ever, should  only  be  trusted  to  until  more  permanent 
methods  can  be  applied. 

1  2 
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2.  Permanent  methods. — The  agents  emploj'ed  for  per- 
manently arresting  hcemorrliage  are  1.  Cold,  2.  Heat,  3. 
Pressure,  4.  Styj^ics,  5.  Cautery,  6.  Ligature,  7.  Torsion, 
8.  Acupressure,  9.  Forcipressure. 

1.  Cold  is  only,  applicable  to  stopping  lioemorrliage 


_ — Petit's  Tourniquet, 


28. — Siguoroni's  Tourniquet. 


fi-oni  small  vessels.  It  acts  by  causing  the  muscular 
coat  to  contract,  and  by  promoting  the  coagulation  ot 
the  blood.  It  is  frequently  employed  m  the  torm  ot  cold 
water  to  arrest  bleechng  from  the  smaller  vessels  m 
operation  wounds,  and  is  a  well-known  domestic  remedy 
for  checking  epistaxis,  &c.  _ 

o  IlE  VT  in  the  form  of  hot  water  is  now  often  em- 
ulovod  in  place  of  cold  water  in  large  operation  wounds, 
as  cold  apiilied  to  a  largo  sm-faco  tends  to  increase  the 
shock  of  the  operation.  The  water  must  be  hot ;  warm 
water  merely  encourages  the  hiiomorrhage  by  washing 
away  the  coagula  blocking  the  vc-sscls.  Iloat,  like  cold. 
acts"by  stimulating  the  muscular  fibres  ot  the  vessel  to 

''°?  riiESSU]iE  as  a  temporary  means  of  arresting  hirmor- 
rhao-c  has  already  boon  mentioned.  I^irmly  appbed  to  the 
lips  cov.n'in^  a  wound,  it  is  an  efficient  method  of  con- 
trolling the  ^lih^eding  from  the  numerous^  small  vessels 
necSri  y  divided  in  operations.  In  the  forin  of  a  plug 
01  ta  npon  it  is  the  best  means  at  our  command  in  certain 
s itua  ions  where  the  artery  cannot  be  secui-ed  by  more 
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reliable  methods,  as  the  rectum,  vagina,  tonsil,  nose, 
socket  of  a  tooth,  interior  of  bone,  &c.  It  is,  moreover, 
freqiiently  employed  to  stop  htemoribage  from  a  moderate- 
sized  artery  where  such  can  be  pressed  against  a  bone, 
as  in  the  scaljD ;  whilst  in  the  form  of  a  gradiiated 
compress  it  is  especially  applicable  to  woiinds  of  the 
palmar  arch. 

4.  Styptics  arrest  hpemorrhage  by  inducing  the  co- 
agulation of  the  blood.  Those  most  in  use  are  perchloride 
of  ii-on,  hamamehs,  and  nitrate  of  silver.  Of  the  per- 
chloride of  iron,  the  strong  liquor,  and  the  solid  form  are 
the  most  efficient  preparations.  Styptics  may  be  most 
usefullj^  emjiloyed  in  conjunction  "with  pressure  in  cases 
where  the  latter  alone  has  proved  ineffectual.  The  ob- 
jection to  their  use  is  that  they  are  apt  to  cause  inflam- 
mation and  sloughing  of  the  tissues,  and  consequently 
that  secondary  hcemorrhage  is  liable  to  occiu'  on  the 
separation  of  the  slough. 

5.  The  cautery  arrests  bleeding  in  part  by  causing 
the  muscular  coat  of  the  artery  to  contract,  in  part  by 
inducing  coagulation  of  the  blood,  and  in  jiavi  by  charring 
the  tissues,  and  so  j^roducing  an  eschar  which  checks  or 
jjrevents  the  flow  of  blood.  The  parts  should  be  first  dried 
by  pressure  -wath  lint,  and  then  immetliately  touched 
lightly  with  the  cautery,  which  should  bo  at  a  dull  red 
heat,  as,  if  used  hotter  than  this,  it  simply  destroys  the 
tissue  without  producing  the  above  effects,  and  the 
hfcmorrhage  contiiuies.  It  may  be  applied  in  the  form 
of  the  cautery-iron,  which  is  simply  heated  in  the  fire  ; 
but  Par[uelin's  bonzolmo  cautery  and  the  galvano- 
cautery  are  much  more  convenient.  The  chief  objection 
to  the  use  of  the  cautery  is  that  it  causes  destruction  of 
the  tissues  around,  and  on  the  separation  of  the  resulting 
es('har  secondary  haimorrhago  is  liable  to  ensue. 

(i.  LiOATUliE  is  the  most  reliable  method  of  permanently 
arresting  haemorrhage,  and  is  the  one  most  fro(|uentl'y 
cin]iloyed.  Carbolized  and  chronucized  catgid;,  carbolizell 
silk,  China  twist,  whipcord,  kangaroo-tail -tendon,  and 
ox-ao7'tii  are  the  materials  chiefly  used  as  ligatTiros.  Of 
these  good  cai-bolized  or  chromicizod  catgut  is  ])erhaps  the 
favourite,  and  answers  admirably  for  securing  the  cut  ends 
of  arteries  in  amputation  and  other  wounds.  For  the 
ligature  of^  arteries,  however,  in  their  continuity  the 
choice  of  ligature  is  still  open  to  question,  and  will  1)c 
rofen-ed  to  again  under  lir/atiire  of  urio-k-s.  "Wliatcvcr 
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form  of  ligature  is  nsed  it  slioiild  not  be  too  tliick,  or  the 
internal  and  middle  coats  will  be  nnevenlj^  divided  or 
may  escape  division  altogether.  At  the  same  time  it 
should  be  strong  enough  to  resist  absorption  or  softening 
till  the  artery  is  secm-ely  sealed.    It  should  be  tied  tightly 


Fig.  29.  — Luer's  Artery  f orcep?. 


till  the  internal  and  middle  coats  are  felt  to  yield,  but 
not  so  tightly  as  to  cut  throiigh  the  external  coat. 
Eecently  Messrs.  Ballance  and  Edmimds,  as  the  result  of 
an  experimental  enquiry  on  the  ligature  of  the  larger 
arteries  in  their  continuity,  have  advocated  that  the 


Fio.  30.— A.  The  reef-knot  Vfiraus  B.  Tlic  granny-knot. 


ligature  sliould  bo  apiiliod  so  as  merely  to  occlude  th(- 
hunen  of  tlio  vessel,  -witliout  dividing  the  internal  and 
middle  coats.  These  observations,  however,  can  hardly 
apply  to  the  ligature  of  the  cut  ends  of  arteries  in  -wounds, 
as  unless  tlio  lin'ature  is  applied  tightly  to  sucli  there  is. 
obviously,  danger  of  its  slipping.  An  artery  is  tied  in 
!m  o]ien'  womid  bv  seizing  the  cut  end  witli  nibbed 
i'orco]is  (of  -tt-liich  Fig.  29  is  one  of  the  best  forms), 
drawing  it  gently  from  its  sheath,  throwing  a  ligatui-e 
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round  it,  and  tlien  tying  the  ligature  in  a  reef-knot 
(Fig.  30).  If  aseptic  material  is  used  both  ends  are 
cut  oif  short. 

Effects  oflif/ature. — T\Taen,  a  ligature  is  properly  applied 
the  internal  and  middle  coats  are  evenly  and  transversely 
cut  through  by  its  pressure.  Their  cut  edges  retract  and 
curve  -u-ithin  the  canal  of  the  vessel,  and  the  external 
coat,  crumpled  up  and  tightly  embraced  by  the  ligature, 
retains  the  two  inner  coats  in  contact  with  each  other 
(Fig.  31).  A  clot  of  conical  shape  forms  in  the  vessel, 
extending  from  the  seat  of  ligatiu'o  to 
the  first  collateral  branch,  and  subse- 
quently becomes  adherent  by  its  base 
to  the  wall  of  the  vessel.  The  cut 
ends  of  the  internal  and  middle  coats 
unite  by  adhesive  inflammation.  When 
an  animal  ligature,  such  as  catgut  or 
kangaroo-tail-tendon,  or  a  carbolized 
silk  ligature  with  the  ends  cut  short,  is 
used,  and  the  wound  is  kept  aseptic, 
the  ligature  becomes  embedded  in  the 
granulation  tissue  and  absorbed,  or, 
in  the  case  of  silk,  encysted.  Where 
one  end  of  a  silk  ligature  is  left  long 
and  hanging  out  of  the  wound,  as 
was  commonly  practised  in  former 
times,  the  external  coat  sloughs 
through  where  embraced  by  the  liga- 
tiu-e,  allowing  the  latter  to  come  away 
bringing  the  end  of  the  artery  round 
which  it  was  tied  with  it,  The  per- 
manent closure  of  the  artery  is  accom- 
jilishcd  by  the  process  already  described  imdor  Natimi's 
Mi'.t.hnd  of  r.nntroUiiH/  IfKinorrhaf/e  (p.  112). 

7.  ToKSlox  consists  in  seizing  the  artery  mth  the  torsion- 


Fig.  31. — Diagram 
of  a  ligatured 
artery.  E.  Ex- 
ternal ;  M.  Mid- 
dle ;  and  I.  In- 
ternal coat.  L. 
L  ligature. 


Fio.  :3"2. — Torsion-forceps. 


forceps  (]"'ig.  32),  drawing  it  gently  from  its  sheath,  and 
tmsting  it  till  the  internal  and  middle  coats  are  folt  to 
yield.    The  process  resembles  the  touring  across  of  an 
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artery,  such  as  occurs  in  the  avulsion' of  a  hmh.  T^Tieu 
torsion  is  successfully  ^lerformed,  the  internal  and  middle 
coats  are  ruptured  and  bent  up"wards  into  the  lumen  of  the 
artery,  and  the  external  coat  is  twisted  ujj  into  a  cone.  A 


TncrHc 

«f  — 


Tifistccl  end 
qfAi-tery. 


JSvcried  end  oyiivncr  Coats 

Fig.  33. — Effects  of  torsion  on  an  artery. 
(From  Bryant's  Surgery.) 

clot  then  forms  and  the  artery  heals  permanently  in  the 
•way  already  described.  It  appears  to  be  a  rehable 
method,  but  takes  a  longer  time  in  its  performance  than 
ligature. 

8.  AcuPKESSTJEE  consists  in  securing  the  end  of  the 
bleeding  artery  by  pressing  it  between  an  acupressure 
needle  (which  resembles  a  hare-lip  pin),  and  the  tissiies 
(1  and  2  Eig.  34),  or  between  the  needle  and  a  wire 
twisted  over  the  needle  (3,  Fig.  34).  There  are  several 
methods  of  applying  acupressure.  That  in  common  use 
in  Aberdeen,  the  "  Aberdeen  twist  "  as  it  was  called  by 
Professor  Tirrie  (2,  Fig.  34),  consists  in  transfixing  the 
tissues  with  the  needle 'parallel  to  the  artery  and  close  to 
its  bleeding  mouth,  and  then  giving  tlie  needle  a  quarter 
twist  across  the  coiu'se  of  the  artery  and  ]u-essing  its 
point  for  some  distance  into  the  tissues  beyond.  The 
artery  is  thus  compressed  between  the  needle  and  the 
tissues,  l-^'or  an  accotuit  of  the  other  metliods  of  acu- 
pressure a  larger  work  must  bo  consulted. 

9.  FoiicirnESSirRE  consists  in  seizing  the  bleeding 
artery,  and  the  surrounding  tissues  if  the  vessel  is  small, 
with  "Spencer  Wells' pressure  forceps,  leaving  tlicm  on 
a  few  minutes  and  then  very  gently  withdrawing  them. 
It  is  a  means  often  used  to  control  the  haemorrhage 
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during  an  operation,  and  -Rail  even  2:>ermanently  arrest  it 
in  the  case  of  the  smaller  vessels,  which  are  often  found 
not  to  lileed  when  the  forceps  are  removed.  It  is  some- 
times employed  for  arresting  hftmorrhage  from  a  vessel 
which  from  its  depth  or  other  cause  cannot  lie  tied.  In 
such  a  case  the  forceps  are  left  on  from  twelve  to  twenty- 
fom-  hours,  and  at  the  end  of  that  time  are  very  gently 
removed  so  as  not  to  re-start  the  bleeding. 

2.    EECrHKElN-T,     REACTIONAEY,     OR  IKTEEMEDIAHY 

haemorrhage  is  that  which  may  come  on  within  the  first 


Fig.  34. — Diflcrcnt  ways  of  applying  acuxDressm-e. 
(From  Bryant's  Surgery.) 

twenty-four  hours  after  a  wound  as  the  patient  gets  warm 
in  hod,  and  the  shock  of  the  operation  or  injury  has 
passed  off.  It  may  bo  regarded  as  a  failui'e  in  the  process 
of  the  temporary  closiu'e  of  the  vessel.  The  student 
should  note  that  the  term  recurrent  is  by  some  authors 
applied  to  what  is  hero  termed  secondary  hasmorrhage. 
Causes. — 1.  Slijjping  of  a  ligature  or  disjihicomont  of  a 
clot  from  a  vesHol  consocpunit  upon  the  wounded  parts 
not  being  kept  at  rest.  2.  Washing  out  of  a  clot  from  a 
vessel  which  it  has  temporii.rily  ])lugged,  by  the  increased 
force  of  the  circulation  as  tlio  heart  regains  power  on  the 
passing  off  of  the  syncope  or  shock.  It  is  not  uncommon 
in  large  Avounds  to  have  some  oozing  of  blood  through 
the  dressings  ;  but  this  should  not  bo  considered  7is 
recurrent  hicmorrhuge  unless  it  occurs  in  unusual  quan- 
tities, a-iul  only  then  ca,lls  for  treatment.  The  part 
should  first  be  elevated,  and  firm  but  gentle  prcssuro 
applied,  the  soiled  dressings  being  sin-inkled  with  iodo- 
form, and  covered  with  some  form  of  antiseptic  and 
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absorbent  Biaterial.  Tbis  faibng,  tbe  dressings  must  be 
removed,  and  tbe  flaps  in  tbe  case  of  an  amputation 
separated,  tbe  clots  wasbed  away  witb  cold  or  bot  water 
containing  an  antiseptic,  and  any  bleeding  vessel  tied. 
Tbe  wound  sboirld  be  tben  redressed  and  firm  pressure 
applied. 

3.  Secondary  h.tsmoeehage  is  tbat  wbicb  occm-s 
after  tbe  period  of  reaction  bas  passed,  in  consequence 
of  tbe  failure  of  tbe  process  for  tbe  permanent  arrest  of 
bosmorrbage. 

Cause. — Secondary  bfemorrbage  is  duo  eitber  to  tbe 
defective  formation  of  tbe  internal  clot,  or  to  tbe  faihu-e 
of  union  of  tbe  internal  and  middle  coats.  Eitber  of 
tbese,  again,  may  be  tbe  result  of  some  fault  in  tbe  surgi- 
cal means  taken  to  arrest  tbe  primary  b;Guiorrbage,  and 
tben  in  some  measure  may  be  said  to  be  preventible  ;  or 
of  some  disease  of  tbe  vessel  or  constitutional  state  of  tbe 
patient,  and  tben  is  usually  non-i)reventible.  Tbese 
caiises  may  be  considered  under  tbe  following  beads  :— 

1.  Defect  in.  the  liqature,  or  in  its  application. — (a)  An 
improperly  prepared  animal  ligature  may  become  ab- 
sorbed too' soon,  (b)  a  non-absorbable  ligature,  if  cbosen, 
may  be  too  tbick  or  ta]ie-like,  and  bence  not  divide  or 
unevenly  divide  tbe  internal  and  middle  coats,  (c)  Tbe 
ligature  may  not  be  aseptic,  and  so  cause  suppurative 
instead  of  adbcsive  inflammation.  (d)  Tbe  bgature, 
whatever  kind  is  used,  may  be  tied  too  tigbtly  or  too 
loosely,  or  be  unevenly  knotted,  (e)  Tbe  sbeatb  m  apply- 
ing tiie  ligature  maybe  too  freely  separated  _  froin  tbe 
arterv,  or  tbe  arterv  bruised  during  tbe  separation  ot  tbe 
sbeatb.  (r)  Tbe  bgature  may  be  placed  too  near  a 
collateral  brancb. 

2.  Defect  in  the  mcnmgrment  of  the  wound. — ilie  tissues 
may  be  rouu:bly  bandied  and  bruised,  or  tbe  wound  may 
be  "imperfcictly  drained  and  tbe  discbargos  allowed  to 
become  septic,  so  tbat.  in  eitber  of  tbese  cases,  septic 
inflammation  and  suppuration  may  be  set  up  and  spread 

to  tbe  vessel.  , 

.3  Disease  of  the  vcssel-iuaIh.—i\.mons:si  tbese  may  he 
mentioned  atberoma,  calcareous  degeneration,  and  syphi- 
litic and  tulnn-cular  disease,  all  of  wbicb  may  prevent  the 
adhesion  of  the  internal  and  middle  coats  and  the  other 
changes  that  should  occur  in  tbe  mu'inal  process  of  healing. 

4.  ronstitutlonal  conditions.— Tht^^e  are  such  as  render 
the  blood  less  coagulablo  than  usual,  or  are  associated 
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with  an  increcase  of  the  blood-pressure  or  an  excited  action 
of  the  heart.  Amongst  such  conditions  may  be  mentioned 
the  h«?morrhagic  diathesis,  diabetes,  Bright's  disease, 
septica?mia,  pyremia,  traumatic  fever,  and  plethora. 

Si/mptoms.— There  may  be  a  sudden  and  even  fatal 
gusii  of  blood,  or  previous  to  this,  the  discharges  of  the 
woimd  may  have  been  blood-stained.  In  some  cases,  the 
bleeding  may  stop  for  a  time,  but  again  and  even  again 
recur  till  the'patient  finally  sinks  from  exhaustion.  Some- 
times the  ha?morrhage  may  cease  spontaneously  after  one 
or  more  bleedings,  and  the  patient  recover. 

Treatment. — A.  From  au  artery  in  a  stump  after  operation. 
—The  treatment  differ  according  to  (i)  the  date  at 
which  the  h:X'morrhage  occurs  ;  (2)  whether  it  is  from  the 
maiu  arterj' ;  (3)  the  condition  of  the  stump ;  and  (4)  the 
situation  of  the  amputation.  Thus,  when  the  hienior- 
rhage  occurs  a  few  days  after  the  operation,  and  is  little 
more  than  a  mere  oozing,  elevation  and  pressure  by 
careful  bandaging  will  often  stop  it.  If  it  should  not  do 
so,  or  the  bleeding  is  more  severe  and  appears  to  come 
from  the  main  artery,  a  tournicpiet  applied  to  the  artery 
above  may  succeed.  This  failing,  or  the  flaps  appearing 
distended  with  blood,  they  should  be  opened  up,  the  clots 
removed,  and  the  bleeding  vessels  secirred.  At  a  later 
jieriod,  when  the  healing  process  has  considerably  ]iro- 
gresscd,  should  pressure  fail,  it  becomes  a  question 
whether  the  healing  flaps  should  bo  torn  apart  and  the 
artery  secured  at  its  bleeding  point,  whether  the  main 
artery  should  be  tied,  or  whether  re-amputation  should 
be  performed.  If  the  main  artery  can  be  casilj''  secured 
just  above  the  operation  wound,  this  is  to  my  mind  the 
proper  ])rocedure, -especially  if  the  wound  is  in  a  sloughy 
condition,  in  which  cn,se  the  ligature  would  probably 
not  hold  at  the  scat  of  bleeding.  The  a-bovo  is  also  tho 
right  course  to  pursue  if  the  amjmtation  has  been  per- 
formed at  tho  shoulder  or  hip-joint ;  but  if  in  the  lower 
third  of  the  log,  or  the  fore-arm,  then  an  attemitt  should 
be  made  to  tie  at  the  wound,  or  if  this  is  impossible  from 
tho  sloughy  condition  of  tho  stump,  I'e-amputatiou  is 
probidjly  tho  safest  tnjatmcnt. 

B.  From  an  arteri/  in  its  roiitinvAti/. — Prossiu'O  should 
first  be  carefully  api)liod  at  the  seat  of  wound,  and  in  the 
case  of  one  of  the  extremities  for  a  considerable  distance 
over  tho  course  of  the  artery,  both  above  and  below  tho 
wound,  and  the  whole  limb  bandaged  from  tho  foot  or 
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hand,  as  the  case  may  be,  upwards.  This  treatment  fail- 
ing .  after  a  thorough  trial  of  it  has  heen  made,  the  best 
l^lan,  as  a  rule,  is  to  cut  down  upon  and  tie  both  ends  of 
the  bleeding  artery  in  the  wound.  Tying  the  main  artery 
at  a  distance  above  the  wound  has  been  advised,  but  is 
open  to  the  objection  that  the  secondary  bleeding  often 
comes  from  the  distal  end  of  the  artery ;  and  that  even 
when  it  comes  from  the  proximal  end,  the  ligature  of  the 
main  vessel  may  not  control  it,  since  blood  may  be  carried 
into  the  artery  below  the  ligatiu-e  by  collateral  branches. 
Fiu-ther,  in  the  case  of  the  lower  extremity,  there  is  also 
a  danger  of  gangrene.  The  operation  of  tj'ing  at  the  seat 
of  wound  is  no  doubt  difficult,  as  the  parts  are  generally 
matted  together  or  in  a  sloughy  condition,  and  the  coats 
of  the  artery  so  softened  that  a  ligature  will  not  hold ; 
but  by  following  the  artery  a  little  way  upwards  and 
downwards,  a  healthy  portion  may  be  found  whereon  to 
place  the  hgature.  The  steps  of  the  operation  are  greatly 
facilitated  by  the  use  of  Esmarch's  bandage.  Where  the 
haemorrhage  comes  from  an  artery  deeply  placed,  as  the 
external  iliac  or  subclavian,  pressure  is  probably  oiu-  only 
resource.  In  the  case  of  the  iliac,  an  attempt  might  be 
made  to  secure  it  at  the  seat  of  bleeding.  In  the  only 
instance,  however,  in  which  I  have  seen  it  tried,  it  was 
unsuccessful.  Should  ha3morrhage  recui-  after  both  ends 
of  the  artery  have  been  tied  at  the  seat  of  wound, 
amputation  in  the  case  of  the  lower  extremity'  is  probably 
the  safest  course. 

Venous  H.TiMORiinAGE.— When  a  vein  is  cut  com- 
pletely across,  the  arrest  of  hannorrhage  is  dne  chiefly  to 
the  formation  of  a  coagulum  in  its  interior,  but  partly  to 
the  coUajise  of  the  vein.  Treatment— nnless  a  large  vem 
is  wounded  in  its  continuitv,  no  treatment  is  usually 
required.  Should  the  main  vein  bleed  after  an  amputa- 
tion a  ligature  should  bo  applied  to  it.    See  ireatmott  of 

vjounded  veins.  _  ,  ,  ,  »  j.- 

Capillaiiy  ir.EjroimnAOE  is  arrested  by  the  iormation 
of  coagula  in  the  capillaries  and  smaller  arterioles.  The 
coagulation  is  due  in  part  to  the  exposure  of  blood  to  the 
air-  in  part  to  the  traumatic  inflammation  set  up  m  the 
capillary  wall  during  its  division;  and  m  part  to  the 
cHminisiiod  force  of  the  circulation  in  the  capillaries  coii- 
se(iu(>ut  uiinn  the  reilcx  contraction  or  even  closiu'c  of  the 
arterioles  which  follows  the  division  of  the  tissues. 

Treatment.— As  the  hremorrhage  usually  stops  spon- 
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taneously,  nothing  in  tlio  way  of  treatment  is,  as  a  rule, 
called  for.  Cold  or  hot  water,  however,  may  be  used  to 
more  quickly  cause  its  cessation;  and  firm  pressure  on 
bringing  the'wound  together  will  also  check  it. 


COI^STlTirTIONAi  EFFECTS  OF  INJTJEY. 

Shock  is  a  general  lowering  of  the  vital  jDOwers 
induced  by  a  severe  impression  made  directly  on  the 
nerve-centres,  or  indirectly  through  the  peripheral 
nerves. 

The  causes  of  shock  may  be  divided  into  the  predispos- 
ing and  the  exciting.  Certain  conditions  prior  to  an 
inyoi-y  or  an  operation  tend  to  make  the  shock  more 
severe,  and  may  therefore  be  regarded  as  predisposing 
causes.  Such  are  Eright's  disease,  hepatic  and  cardiac 
mischief,  a  highly  neiwous  and  hysterical  teniperament, 
enfeeblement  from  old  age,  sedentary  occupation,  exces- 
sive fear  of  the  operation,  &c.  Among  the  exciting  causes 
may  be  mentioned  mechanical  injuries,  especially  of 
important  parts  or  organs,  as  the  abdomen,  testicle,  &c., 
burns  and  scalds,  especially  when  extensive  and  involving 
the  trunk,  serious  operations  particularly  when  pro- 
longed, undue  exposm-e  of  the  hodj  to  cold  as  during  a 
long  operation,  bites  of  venomous  reptiles,  the  action  of 
some  irritant  poisons,  the  sudden  emj^tying  of  an  over- 
distended  bladder,  &c.  Powerful  mental  emotions,  as 
sudden  fright,  grief,  or  joy,  are  sometimes  sufficient  of 
themselves  to  produce  severe  and  even  fatal  shock.  In 
fatal  cases  of  shock,  however,  from  such  causes,  some 
visceral  disease  has  generally  been  discovered.  Fright, 
moreover,  adds  to  the  shock  produced  by  mechanical 
injury,  as  seen  for  example  in  railway  accidents,  burns 
from  "the  clothes  taking  fire,  &c. 

PallioJog!/. — But  little  is  found  post  mortem  in  fatal 
cases  of  shock.  The  right  side  of  the  heart  and  the 
venous  system  generally,  (ispecially  the  abdominal  veins, 
may  bo  engorged  Avith  blood,  and  the  norvo-(!entres 
aniemic.  Sometimes  the  heart  has  been  found  omi)ty, 
and  if  the  shock  has  been  combined  with  severe  hmmor- 
rhage  there  may  be  a  general  deficiency  of  blood  in  the 
body.  The  impression  produced  by  the  injury,  operation, 
or  mental  emotion,  on  the  nerv(nis  centres,  is  IxdiciviMl 
either — I,  to  lead  to  paralysisof  the  heart  directly  through 
the  pneumogastric  nerves;  or  2,  to  induce  through  the 
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splancbnics  a  vaso-motor  paralysis  of  tlie  Avails  of  the 
abdominal  veins,  whereby  thej'  become  engoi'ged,  and  the 
nerve-centres  and  heart  in  consequence  im])erfectly 
supplied  with  blood ;  hence,  partly  owin^?  to  deficient 
nervous  stimulus,  and  partly  to  lack  of  suliicient  arterial 
blood  to  the  heart's  substance  and  ganglia,  cardiac  paralysis 
ensues. 

The  symptums  varj^  considerably  in  severity.  In 
extreme  cases  the  patient  lies  in  a  semi-conscious  state. 
His  pulse  is  feeble,  frequent,  and  fluttering,  perhaps 
hardly  perceptible  at  the  wrist.  The  surface,  especially 
that  of  the  extremities,  is  cold,  the  temperature  falling  at 
times  to  97°,  or  even  96° ;  the  face  is  pale ;  the  lips  are 
blanched ;  the  skin  is  moist  or  covered  -n-ith  a  clammy 
sweat ;  the  eye  is  half  closed,  and  lu.streless  or  glazed ; 
and  the  respii'ation  is  shallow,  and  may  be  barely  per- 
ceptible. There  is  marked  muscular  relaxation ;  the 
sphincters  may  be  relaxed,  and  at  times  there  is  nausea 
and  vomiting.  The  symptoms  may  gradually  increase, 
and  the  patient  die  of  syncope  or  asthenia ;  or  he  may 
gradually  rally  and  pass  into  the  condition  known  as 
reaction.  The  pulse  will  then  become  full  and  increased 
in  frequency,  the  temperature  slightly  raised,  the  face 
Hushed,  tho'skin  hot  and  dry,  the  ru'ine  .scanty  and  high 
coloured,  the  tongue  furred,  and  the  bowels  confined. 
Many  of  the  feverish  symptftms,  however,  that  were 
formerly  regarded  as  the  result  of  excessive  reaction,  are 
now  known  to  be  due  to  sejitic  poisoning. 

Treatment.— h\  slight  cases,  bej'ond  covering  the  patient 
up  warmly  in  bed  with  blankets,  and  applying  hot  bottles 
to  the  feet,  nothing  is  rc(iuired,  except  when  there  is  mucli 
pain  a  subcutaneous  injection  of  one-sixth toone  quarterof 
agrain  of  morphia.  1  n  severe  cases,  small  and  re]ieated  doses 
of  brandy  should  be  given,  carefully  watching  its  clfect 
upon  the  pulse  so  as  not  to  subsequently  induce  excessive 
reaction ;  whilst  hot  bottles  should  not  only  be  aiiplied 
to  the  feet,  but  iilaced  on  either  side  of  the  thorax,  and 
friction  used  to  the  hands  and  surface  generally._  If  the 
h:oniorrhai;-e  has  been  severe,  lluid  nourishiuont  in  small 
and  oft-re'i)eated  doses  slioiild  be  administered  with  the 
stlinuhuit.  In  extreme  cases,  where  the  iiatient  is  unable 
to  swalloAV.  lirandy  should  be  administered  by  the  rectum 
or  ether  iii.p^cted  subcutancously ;  Avhilst,  should  the 
breathing  cease,  artificial  resjiiration  should  be  employed 
and  persevered  in  for  some  time,  although  at  first  it  may 


TEAUirATIC  FEVEE  Ai^H  DELIRIUM. 


127 


apparently  be  iBeffectual.  Tlie  application  of  lieat  by 
means  of  hot  bottles  and  warm  blankets  must,  ni  the 
meantime,  on  no  account  be  neglected.  Hot  flannels 
placed  over  the  carthac  region  may  be  successful  m 
rousing  the  flagging  heart;  and  in  the  case  of  a  chdd  a 
hot  bath  may  be  given.  Should  the  jugular  veins  be 
distended,  indicating  an  over-full  and  partially-paralysed 
condition  of  the  right  side  of  the  heart,  the  external 
jugular  vein  may  be  opened.  On  the  other  hand, 
should  there  have  been  excessive  htemorrhage,  trans- 
fusion should  be  performed,  the  extremities  m  the  mean- 
time being  raised  and  bandaged  so  as  to  impel  as  much 
blood  as  possible  to  the  nerve-centres  and  imperfectly- 
distended  heart.  Electricity  in  some  cases  has  been 
useful. 

Traumatic  uever. — After  every  injury,  when_  severe, 
the  temperature,  even  -when  there  is  no  wormd,  rises  one 
or  two  degrees  but  falls  to  normal  about  the  third  day, 
whilst  the  tongue  may  become  shghtly  furred,  the  bowels 
conhnod,  the  appetite  lost,  and  the  pulse  increased  in 
frequency.  These  symptoms,  however,  pass  off  with  the 
fall  of  temperature,  and,  for  the  rest  of  the  jieriod  while 
the  wound  is  healing,  the  patient's  general  functions  are 
performed  naturally.  This  condition  appears  to  depend 
m  part  upon  an  impression  made  through  the  peripheral 
nerves  on  the  heat-regulating  centre  in  the  medulla,  and 
in  part  upon  the  absorption  of  free  hbrin  ferment  which 
escapes  with  the  leucocytes  and  scrum  in  the  process  of 
the  simple  traumatic  inflammation  resulting  from  the 
injury.  It  must  bo  carefully  distinguished  from  septic 
traumatic  fevtr,  which  depends  on  the  absorption  of  the 
prfiducts  of  putrefaction  or  fermentation  from  a  septic 
and  imperfectly  drained  wound.  If  the  wound  is  allowed 
to  become  septic,  the  symptoms  of  siiiipki  traumatic  fever 
pass  into  thos(;  ot  the  septic  form,  or  if  the  dose  of  poison 
absorbed  has  l)ceii  large,  into  those  of  sapramiia.  yimplo 
traumatic  fever  subsides  of  itself,  and  requires  no  special 
treatment  bey(jiid  relieving  the  bowels  by  a  gentle  purga- 
tive and  keeping  the  jjatieut  on  slop  diet.  ticjiUctraiiiiMiic 
fevtr  will  be  described  under  septic  processes  in  Avounds. 

Traumatic  delirium  is  the  term  api>lied  to  the 
delirious  sta,te  which  sometimes  supervenes  after  injuries 
and  surgical  operations.  'J'lie  delii'iuiu  may  depend  upon 
several  distinct  conditions.  Tims  (1.)  it  may  be  merely  a 
symj)tom  of  septic  traumatic  fever,  and  is  then  known  as 
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inflammatory  traumatic  delirium..  (2.)  It  may  occur  in 
the  highly  nervotiis  or  neurotic  as  the  result  of  severe 
mental  strain  or  exhausting  brain-work  previous  to  the 
injtu'j^  or  ojjeration,  being  then  spoken  of  as  nervous 
traumatic  delirium.  (3.)  It  maybe  the  result  of  the  long- 
continued  abuse  of  alcohol,  and  is  then  ordinarj^  delirium 
tremens  brought  on  by  the  accident  or  operation.  These 
various  forms  no  doubt  often  occur  together. 

Inflammatory  traumatic  delirium. — Of  this  variety  little 
need  be  said  fiu'ther  than  it  generally  occurs  from  the 
third  to  the  fifth  day  when  the  septic  traumatic  fever  is 
at  its  height,  and  that  it  usuallj^  begins  or  is  worse  in  the 
night  and  abates  with  the  morning  remission  of  tempera- 
ture. The  treatment  is  that  of  septic  traumatic  fever  with 
the  addition  of  an  ice- cap  to  the  head  when  the  delii-ium 
is  high. 

Nervous  traumatic  delirium,  though  rare,  sometimes 
occurs  in  subjects  of  a  susceptible  nervous  tempera- 
ment or  over-exhausted  with  brain- work.  It  is  im- 
accompanied  by  fever  and  closely  resembles  deUiium 
tremens,  except  that  it  is  not  due  to  alcohoUsm.  The 
delirium,  which  is  visually  of  a  low  and  muttering,  but 
occasionally  of  a  violent  or  maniacal  character,  usiially 
yields  to  quiet  and  oiiium,  or  bromide  of  potassium  and 
chloral,  with  careful  feeding  and  the  jiidicious  employ- 
ment of  stimulants  where  such  are  indicated. 

Alcoholic  trau,ma,tic  delirium  or  delirium  tremens  differs 
from  the  inflammatory  variety  in  the  abscuce  of  fever, 
and  in  the  pecuUar  nature  of  the  delirium,  which  is  of  a 
low  muttering  or  b\isy  kind.  The  patient  has  delusions, 
fancies  that  he  sees  animals  or  devils  under  his  bed  or 
chair,  is  suspicious  of  his  friends,  talks  constantly  to 
himself,  answers  rationally  when  sjiokeu  to,  but  imme- 
diately relapses  into  his  incoliereut  nuittoring  state. 
Sometimes  the  delirium  is  of  a  violent  character,  the 
patient  will  not  remain  in  bed,  and  may  attempt  to 
destroy  himself  and  those  around  him.  The  temperature 
is  normal  or  but  sbghtly  raised  ;  the  skin  is  persjnring : 
the  hands  a,r(i  tremulous  ;  th(^  pulse  is  full,  soft,  and  often 
quickened ;  the  tongue  is  also  tremulous,  indented  by 
the  teeth,  and  coated  liy  a  croaniy  fur,  and  in  s(^vero 
cases  becomes  dry  and  brown ;  and  the  bowels  are  usually 
confined.  The  patient  cannot  sleep,  and  will  not  of  his 
own  accord  take  food,  but  will,  as  a  rule,  drink  anything. 
The  2'ro!jnosis  is  good  when  the  patient  is  young  and 
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can  he  induced  to  take  food ;  but  wliou  he  is  hroken- 
doTrn  in  health  or  the  subject  of  visceral  disease  he  usually 
sinks  into  a  state  of  asthenia,  and  dies  of  exhaustion,  or 
it  ma  J'  be  of  hcart-failiu'e  during  a  paroxysm  of  violence. 

Trmtmeiit. — The  chief  indications  are  to  make  the 
patient  take  food  and  to  prociu'e  sleejj,  and  so  restoi'c 
power  to  the  exhausted  nerve-centres.  Thus,  the  diges- 
tive functions  should  be  regulated  l)y  clearing  the  bowels 
with  a  purgative  or  an  enema,  and  by  the  subsequent 
administration  of  tonics,  such  as  qirinine.  The  difficulty 
in  getting  the  patient  to  take  food  may  generally  be  over- 
come bj'  a  judicious  mixture  of  firmness  and  coaxing; 
otherwise  he  must  be  fed  by  an  ccsophageal  tube.  The 
diet  should  consist  of  Huid  nourishment  given  in  small  and 
repeated  quantities  by  night  as  well  as  by  day,  provided 
the  patient  is  awake.  To  procm-e  sleep  subcutaneous 
injections  of  morphia  (gr.  -jI-  to  J),  or  bromide  of  potassium 
and  chloral  in  doses  of  twenty  grains  of  the  former  to 
fifteen  of  the  latter,  should  be  given  every  two  hours, 
carefully  watching  their  effect.  SYhen  these  fail,  success 
may  sometimes  l^e  obtained  l^y  first  inducing  insensibility 
by  chloroform,  and  following-up  its  effects  by  the  subcu- 
taneous injection  of  morphia.  If  there  is  kidney  disease, 
morphia  and  opium  should  not  be  given  at  all,  or  mth 
great  caution.  The  question  of  the  administration  of 
stimulants  is  one  on  which  surgeons  differ.  Perhaps  the 
best  rule  is — where  the  patient  is  y(jung  and  of  good  con- 
stitution, to  withhold  them  entirely;  but  where  he  is  old, 
broken  down  in  health,  or  the  subject  of  visceral  disease,' 
to  give  them  in  moderate  quantities,  regulating  the  dose 
according  to  the  amount  of  depression  and  the  effects 
produced.  If  he  is  violent  he  must  be  placed  in  an  isola- 
tion-ward, and  prevented  from  injuring  himself  or  his 
attendants,  eitlier  l)y  the  use  of  tlio  strait-jacket  or  by 
:nanual  restraint.  Tlie  nianagoinent  of  a  local  injury  is 
often  rendered  very  dimcult'by  the  patient  tearing  off 
bandages,  splints,  &c.,  and  thus,  iov  example,  converting  n 
simple  fracture  into  a  compound  one.  Sik^Ii  mischief  ('■i'ln 
only  bo  prevented  by  the  gi'catost  watchfulness  and  care. 

DISEASES  T][E   RESULT  OV  SKI'TIO  AND  INI']',CT1VE 
rUOOES.SKS  JN  WDT'XDS. 

_  The  diseases  included  under  this  licad  mav  b(^  divided 
into  two  chief  classes,  the  sqdic  and  tlie  iii/vdirc. 
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I.  The  SEPTIC  are  sucli  as  depend  upon  putrefaction  or 
fermentation,  whereby  certain  chemical  i)roducts,  kno-wn 
collectively  as  ptomaines,  are  formed  and  set  up  local 
inflammation  and  suppuration,  and  if  absorbed  into  the 
system  through  the  blood  or  lymph  channels,  give  rise 
to  fever  and  other  constitutional  symjitoms  known  as 
blood-poisoning.  These  cliomical  products  are  believed 
to  be  of  the  nature  of  alkaloids,  and  to  act  on  the  tissues 
locallj' ,  or  on  the  whole  system  if  absorbed,  as  intense 
irritants,  and  in  a  manner  similar  to  that  in  which 
known  alkaloidal  bodies  do.  Thus,  they  do  not  multiplj^ 
in  the  body,  and  the  effects  to  which  they  give  rise  are 
proportionate  to  the  dose  absorbed ;  and  as  soon  as  the 
putrefactive  or  the  fermentative  processes  in  the  wound, 
or  the  absorption  of  their  products,  is  prevented,  the  local 
inflammation  and  the  constitutional  symptoms  cease. 
The  poison  is  non-infective  :  that  is,  if  an  animal  is 
inocirlated  with  the  blood  of  another  suffering  from  a 
septic  disease,  the  disease  is  not  transmitted.  Xeither 
is  there  e^ddence  of  one  patient  being  able  to  infect 
another.  Micro-organisms  are  not  discovered  in  the  blood 
or  tissues  during  life,  nor  immediately  after  death. 

II.  The  INFECTIYE  diseases  are  believed  to  depend 
upon  inoculation  by  some  specific  virus,  which  is  gene- 
rally thought  to  be  of  the  nature  of  micro-organisms,  or 
of  an  unorganized  ferment  i)roduced  by  them  in  some  at 
present  unknomi  way.  In  this  class,  the  poison  what- 
ever its  nature,  is  believed  to  thrive  and  multiply  in  the 
tissues  or  blood  ;  the  effects  produced,  therefore,  are  not 
proportionate  to  the  dose,  the  smallest  quantity  intro- 
duced into  the  system  being  suflfcient  after  a  certain 
incubative  period",  dining  which  the  poison  is  nuiltiply- 
ing,  to  set  up  local  or  constitutional  cftVcts.  Tlie  poison 
is  infective  ;  that  is,  the  disease  can  be  transmitted  from 
animal  to  animal  by  the  blood,  and  there  is  strong 
evidence,  conclusive  in  some  forms  of  infective  diseases, 
that  the  infection  is  callable  of  being  conveyed  from 
patient  to  paticmt.  T^Iicro-organisms  in  largo  nuuibcrs 
are  found  in  the  blood  and  in  the  tissues  immediately 
after  death. 

Both  septic  and  infective  diseases  may  occur  snnul- 
taneously  in  the  same  subject;  thus,  a  specific  virus  may 
set  u]i  ;i  localized  infective  inflammation  in  the  wound, 
and  the  se])tic  ]n-oducts  of  this  may  be  absorbed  into  the 
system  either  with  or  without  the  specific  virus. 
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These  diseases,  whether  septic  or  infedive,  may  be 
diyided  iiito  the  local  and  the  general :  that  is,  the  poison 
may  set  np  local  mischief,  which  may  or  may  not  be 
followed  bj-  general  poisoning  of  the  system  ;  or  the  whole 
system  may  be  jjrimarih^  affected,  anj^  local  mischief  that 
may  occnr  in  the  wound  being  merely  of  secondary  con- 
sequence. 

To  take  the  sqdic  diseases  first,  or  those  due  to  jjutre- 
faction  or  to  fermentation.  As  a  local  affection  thei'e  is  1. 
Heptic  iii  flcimniation,  a  spreading  inflammation  attended  by 
snjipuration  and  duo  to  the  local  iii'itation  of  the  chemical 
products  formed  by  the  puti'efaction  or  the  fermentation 
of  the  discharges  in  an  imjierf  ectly  drained  or  unprotected 
wound  (see  p.  11).    As  (jeneral  affections,  there  are, — ■ 

1.  Septic  traxmatic  fever,  a  general  disease  i^roduced  by 
the  absorption  of  a  moderate  dose  of  the  chemical  products 
of  putrefaction  or  fermentation  from  a  septic  wound. 

2.  Hectic  fever,  a  constitutional  condition  attending  pro- 
longed suppm-ation,  and  probablj'  induced  by  the  con- 
tinued absorption  of  the  septic  poison  in  small  quantities 
at  a  time.^  3.  Supnemia  or  septic  intoxication,  a  severe  and 
often  rapidly  fatal  form  of  blood-poisoning  due  to  the 
absorption  of  a,  large  dose  of  the  septic  poison,  and  there- 
fore, to  be  regarded  as  a  more  intense  form  of  septic 
traumatic  foyer,  the  difference  being  one  of  degree  I'ather 
than  of  kind. 

The  infective  diseases,  ov  those  depending  upon  micro- 
organisms, may  be  similarly  divided  into  the  local  and  the 
general.  The  local  ai-c,  1.  Traumatic  erysipelas,  an  acute 
infective  spreading  inflammation  second.arily  affecting  the 
system,  and  probably  due  to  inoculation  "of  the  -wound 
with  the  micrococcus  orysipelatosus.  2.  Cellnlar  eri/sijjelas 
or  infediije  ccllulilis,  a  spreading  inflammation  of  the  con- 
nective tissue,  probably  dwo  to  inoculation  with  several 
different  forms  of  micro-organisms,  ;5.  Spreadin;!  trau- 
matic (jani/rene,  a  ra])idly  sprijading  inflammation  in- 
variably terminating  in  gangrene,  and  ])rol)ably  due  to 
moculation  with  a  s].ccilic  ])acillus.  4.  HvxpUal  '</aii(p-ent; 
a  form  of  ra])idly  si)roailing  ga,ngrene  attacking  woiuids 
m  ovenirowdod  and  unhealthy  hospitals,  and  probably 
dxio  t()  a  species  of  micrococcus.  5.  Wound  lUplilheria,  ii, 
condition  in  which  a  granulating  wound  becomes  covered 
with  a  false  membrane  resembling  that  of  dijihthcria, 
probably  also  deju'iuling  u])()n  the  i)res(>nce  of  a,  siK>cific 
micrococcus,  (i.  Mali,,uant  pust.ulr.  due  to  the  inoculation 
oi  a  scratch  or  abrasion  with  the  autlirax  baiillus  The 
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general  affections  maj  he  enumerated  as  :  1.  8eptica;mia  or 
sepi'ic,  infection,  a  form  of  blood-poisoning  in  wliicli  the 
poison,  probably  a  mici'o-organism,  I'apidly  multiplies  in 
tbe  body,  but  distinguislied  from  pyiemia  bj'  the  absence 
of  secondary  abscesses.  2.  Pycemia,  also  a  form  of  blood- 
poisoning,  probably  in  many  mstances  due  to  a  micro- 
organism that  slowly  multiplies  in  the  body.  It  comes 
on  usually  in  the  course  of  a  woirnd  which  is  suppiu-ating, 
and  is  attended  ^dth  secondary  abscesses.  3.  Gknulers, 
an  infective  cbsease,  probably  due  to  inoculation  with  a 
specific  form  of  bacillus  derived  from  a  similar  disease  in 
the  horse.  4.  Hydrophobia,  a  general  disease  depending 
upon  a  specific  virus  introduced  into  the  system  thi-ough 
the  medium  of  the  saliva  of  the  dog.  5.  Tetanus,  a 
general  disease,  believed  by  many  to  depend  upon  the 
presence  of  a  specific  bacillus,  but  by  others  to  be  due  to 
a  nerve  lesion. 

Septic  inflammation,  hectic  fever  and  spreading  trau- 
matic gangrene  have  already  been  described.  The  rest  of 
the  general  septic  and  of  the  local  and  general  infective 
diseases,  including  tetanus,  will  now  receive  mention. 


General  Septic  Diseases. 

Septic  teatjmatic  fever  is  the  result  of  the  absorption 
of  the  chemical  products  of  putrefaction  or  of  fermenta- 
tion from  a  septic  or  imperfectly  drained  womid  (see 
septic  inflammation).  It  begins  usually  :^out  the  second 
or  third  day  after  the  wound,  whether  this  be  the  result 
of  injury  or  of  operation,  with  a  feeling  of  chilliness  or  a 
distinct 'rigor.  The  temperature  runs  up  to  102"  or  103 
or  higher,  A\-ith  morning  remissions,  the  pulse  is  increased 
in  fre(iuoncy,  the  skin  is  hot  and  dry,  the  lu-ine  is  scanty 
and  high  c'oloiu'ed,  the  tongue  is  furred,  the  appetite  is 
lost,  the  bowels  are  confined,  and  the  patient  coniplains 
of  heada,cli{5  and  general  feeling  of  malaise,  and  is  at 
times  doliiiouH.  The  si/mptonis,  which  are  generally  at 
their  height  about  the  sixth  or  seventh  day.  may  sulisido 
as  suppm-ation  is  established  and  the  further  absorption 
of  septic  products  is  ]n■e^•cnted  l)y  the  sealing  ot  tlie 
tissues  with  the  inflammatory  exudation  and  the  forma- 
tion of  granulation  tissue.  If  tlie  absorption  ot  septic 
Droducts  continues  in  small  quantities  the  fever  may  run 
on  into  liectic,  or,  if  the  dose  of  i)oison  is  increased,  into 
saprtemia.    The  treatment  consists  in  at  onco  rendeimg 
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the  -womid  aseptic  and  thoroughly  drainiug  it,  the  bowels 
in  the  meantime  being  opened  by  a  brisk  purge,  and  slop 
diet  continued. 

S.U'E-EMiA  oil  SEPTIC  LXTOXiCATiox,  which  has  hither- 
to been  included  with  septic  infection  under  the  term 
septicfemia,  is  a  form  of  blood-poisouing  believed  to  be 
due  to  the  absorption  of  the  chemical  products  oi  putre- 
faction or  of  fermentation  derived  from  a  septic  or  ill- 
di-arned  woimd.  Chuically,  it  is  not  always  possible  to 
distinguish  it  from  septicfemia,  nor  from  pysemia  before 
metastatic  abscesses  are  formed ;  and  it  is  probable,  more- 
over, that  sapriemia,  septica?mia  and  pytemia,  though, 
each  may  depend  upon  a  different  poison,  often  occur 
simultaneously  in  the  same  subject. 

Cause. — For  saprfemia  to  occur  the  sejitic  poison  must 
be  absorbed  in  a  sufficient  C[uantity,  which  is  estimated  in 
the  human  subject  at  from  one  to  two  ounces.  Hence  the 
cause  may  be  said  to  be  those  conditions  that  lead  to  the 
j^roduction  of  the  poison  in  largo  quantities  and  that 
favour  its  absoriition  into  the  Ijlood.  Amongst  these 
may  be  mentioned — 1.  Extensive  woimds  recently  made, 
inefficiently  drained,  and  not  kept  aseptic.  2.  Wounds  of 
serous  and  synovial  membranes.  3.  Abscesses,  ca^saties, 
and  granulating  wounds  in  which  decomposing  discharges 
are  subjected  to  mechanical  tension  in  consequence  of 
the  insufficiency  of  the  external  ojjening. 

Patholof/y. — Tlio  poison,  notwithstanding  its  virulence, 
is  productive  of  very  little  in  the  way  of  pDsf-mirtem 
change  which  can  be  said  to  be  characteristic.  The  parts 
on  which  its  effects  are  more  especially  manifested  are  the 
blood,  the  gastro -intestinal  canal,  the  nerve-centres,  and 
the  kidneys.  Thus,  the  red-blood  coi'i)uscles  undergo 
rapid  disintegration,  cau.sing  a  staining  of  the  tissues 
and  vessels,  and  are  found  aggregated  in  little  masses 
blcjcking  the  capilliuies,  and,  ]>r()bably  in  conse(pienco 
])roducing  the  cn-inlhiry  hanuorrhages  [pdrr/iiff)  which  are 
found  more  or  less  over  the  Avholo  body,  and  es]iecially 
beneath  the  serous  membranes.  No  niicro-organisins 
are  found  in  the  blood.  Tlio  gastro-intestiual  canal,  the 
■nerve-centres,  and  the  visccira  generally  are  congest(>d. 
The  congestion  of  the  kidneys,  by  which  organs  the 
•|)oisoii  is  ])rincii)ally  elimiuatc^d,  is  esjictiaily  marked. 
iJccomposition  occui's  very  rapidly  ivFter  death. 

The  Syiirptoms,  of  which  headache,  vomiting,  and  de- 
luium  are  the  chief,  usually  come  on  about  the  second 
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daj^  after  the  infliction  of  the  -wound,  and  may  be  ushered 
in  hj  a  slight  chill  or  even  a  severe  rigor.  The  temiiera- 
ture  suddenly  rises  to  103°  or  10-1°;  the  skin  becomes 
dry ;  the  tongue  dry  and  f uiTed ;  nausea  or  vomiting,  and 
sometimes  diarrhoea  set  in ;  the  j^atient  becomes  delirious, 
and  if  the  dose  of  the  poison  has  been  large  or  its  con- 
tinuous absorption  is  not  prevented,  rapidly  sinks  into  a 
state  of  collajDse ;  the  temjieratiu-e  falls  below  normal,  he 
becomes  unconscious,  then  comatose,  and  dies.  "WTiere 
the  dose  absorbed  has  been  less,  the  progress  of  the  disease 
is  less  rapid,  the  patient  becomes  antemic,  and  joerhaps 
jaundiced,  the  urine  albuminous,  the  sjileen  enlarged,  the 
vomiting  and  diarrhoBa  continue,  and  death  may  occur 
from  exhaustion. 

The  treatment  must  be  dii-ected  to  the  cleansing  and 
draining  of  the  wound  or  cavity  of  the  decomj^osing  dis- 
charges. If  this  is  ijromptly  and  etfectually  done,  the 
disease  will  gencrallj-  be  arrested.  Thus,  woimds  must 
be  washed  out  with  antiseirtic  lotions,  serous  cavities 
drained,  joints  laid  freely  open,  and  tension  in  abscesses 
removed  by  giving  free  vent  to  the  pus.  The  j^atient's 
strength  in  the  meanwhile  must  be  supported  by  fluid 
nourishment  and  the  judicious  administration  of  stimu- 
lants, and  the  subsequent  ana?mia  combated  by  iron  and 
quinine. 

Local  Infective  Diseases, 

Erysipelas  is  an  infective,  diffusely  sprearling  inflam- 
mation, commonly  affecting  the  skin  or  subcutaneous 
tissue,  or  both,  less  frequently  the  mucous  membranes  or 
submucous  tissue,  and  still  more  rarely  the  serous  mem- 
branes and  the  connective  tissue  in  such  situations  as  the 
pelvis,  orbit,  i!cc. 

Cause. — Ei'ysi]ielas  de]iends  upon  the  introduction  of 
an  infective  poison  into  the  system  ;  but  for  this  to  act  it 
ajjpears  to  bo  necessary  that  the  vitality  of  the  body 
should  be  lowered,  and  the  tissiies  in  consequence  rendered 
less  able  to  resist  the  injurious  influence  of  the  poison. 
The  causes,  tlieroforo,  may  be  dividt^l  into  the  predisposing 
and  the  exciting,  tlio  prodis]iosing  again  into  those  that 
are  general  and  those  that  arc  local. 

T/ie  f/e.iieral  prcdisposin;/  causes  are  such  as  ]iertain  either 
to  (a)  tlie  state  of  nutrition  of  the  body,  or  (?))  its  environ- 
ment. («).  Amongst  the  conditions  that  predisjiose  to  the 
disease  by  inducing  an  impaired  state  of  the  tissues  are 
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(1)  chronic  alcoholism,  (2)  Bright's  disease,  (3)  dicabetes, 
(4)  gout,  (5)  malignant  disease,  (6)  insufficient  food,  (7) 
want  of  exercise  combined  with  high  living,  (8)  previous 
attacks  of  the  disease,  {b).  Among  the  causes  that  pertain 
to  the  environment  of  the  body  are  bad  hygienic  conditions 
of  all  kinds,  as  imperfect  ventilation,  accumulation  of  the 
productsof  decomposing  organic  matter,  overcrowding,  and 
want  of  cleanUness  ;  and  probably  certain  not  altogether 
luiderstood  atmospheric  influences.  Thr  local  predispusing 
rctiise  is  the  presence  of  a  wound,  scratch,  or  abrasion  of 
the  surface,  and  especially  of  a  lacerated  wound,  or  one 
in  which  the  discharge  is  undergoing  putrefaction. 

The  excitivg  caiise  is  the  introdiiction  of  some  infective 
poison  into  the  system.  This  poison  is  probably  not  the 
same  in  each  form  of  the  disease.  In  the  cutaneous  form 
it  would  appear  from  the  observations  of  Fehleisen,  to 
be  a  species  of  micrococcus.  It  had  been  known  for  some 
time  that  micrococci  existed  in  the  spreading  margin  of 
cutaneous  erysipelas.  Fehleisen  cultivated  some  micro- 
cocci from  this  source,  in  some  instances  through  thirty 
generations,  i.e.,  for  upwards  of  six  months,  and  then 
inoculated  several  patients,  in  all  of  whom,  with  the 
exception  of  one,  who  had  just  recovered  from  an  attack 
of  the  disease,  erysipelas  after  an  incubation  period  of 
from  15  to  60  hours,  w"as  set  up.*  The  contagion  may  be 
conveyed  by  the  hands  of  the  sirrgeon  or  nurse,  instru- 
ments, sponges,  &c.,  and  probably  b}''  the  air  or  water. 
It  genei'allj^  enters  the  system  through  a  wound,  more 
rarely  through  the  respiratory  or  intestinal  tract. 

Pathology. — The  virus  when  inoculated,  multiijlies  in 
the  tissues,  and  spreads  by  the  l^-mphatic  vessels  and 
s]iaces,  and  after  passing  through  the  lymphatic  glands, 
which  become  swollen  and  tender,  enters  tin;  system,  pro- 
ducing the  constitutional  symjitoms.  Locally,  the  in- 
flamed tissues  present  the  ordinary  signs  of  iuMammation, 
the  vessels  are  dilated,  and  the  i)arts  infiltrated  witli 
serum  and  IcTicocytos.  In  the  cutaneous  form  the  micro- 
cocci are  only  Found  at  the  s])reading  nuirgins  ol'  tlic 
inflammation,  not  whore  it  is  lading  or  lias  ])asscd  away. 
"When  the  cellular  tissue  is  also  inv(jlved,  su]ii)ura,tion 
generally  occurs,  a,nd  the  vessiils  which  run  through  it  to 
tlio  ykin  are  destroyed,  and  the  skin  in  consequence 

*  These  inoiMilatinns  wcro  luidertakon  for  tJio  mrc  nf  lupus  and 
nialiguaufc  tunioiu-H,  and  in  two  in.stauccs  apparently  with  success. 
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■sloughs.  The  general  apjiearance  of  the  boclj^  is  similar 
to  that  seen  in  other  cases  of  septic  poisoning.  The 
organs  are  congested,  and  the  blood  is  thin  and  fluid. 
The  micrococci  are  not,  as  a  rule,  found  in  the  blood  ; 
but  the  white  corpuscles  have  been  observed  degenerated, 
and  in  some  instances  forming  granular  masses,  plugging 
the  capillaries  of  the  kings  and  brain. 

Varieties. — Erysipelas  may  be  dialed  into — 1,  the 
cutaneous  or  simple  ;  2,  the  cellulo-cutaneous  or  phleg- 
monous ;  and  3,  the  cellular,  or  diffuse  cellulitis. 

1.  CuT^vxEOUs  OR  surPLE  ERYSIPELAS  generally  attacks 
the  skin,  less  commonljr  the  mucous  membrane.  The 
symptoms  are  local,  and  constitutional. 

The  local  signs  are  a  AT-vid  blush  of  i-edness,  usually, 
bat  not  invariably,  starting  from  a  wound,  and  appearing 
either  simultaneouslj^  with,  or  in  some  instances  not  till 
twentj^-four  to  fortj^- eight  hours  after  the  onset  of  the 
constitutional  symptoms.  The  blirsh  has  a  great  tendency 
to  sjjread,  or  to  suddenlj' leave  one  jiart  and  attack  another 
{mf'tctstasis).  The  spreading  edge  is  sharply  defined  and 
slightly  raised  above  the  surrounding  skin,  whilst  the 
subsiding  edge  fades  off  into  the  healthy  skin.  The 
surface  is  usually  at  first  vi'S'idly  and  uniformly  red, 
oedematous,  and  shining,  the  redness  fading  momentarily 
on  pressure,  and  later  becoming  of  a  dusky  hue.  The 
patient  complains  of  a  stiffness  and  stinging  lieat  in  the 
l^art.  In  very  acute  cases  the  cuticle  is  raised  into  blebs 
by  the  exudation  of  serous  fluid  beneath  it,  and  the  nearest 
lymphatic  glands  are  generally  tender  and  enlarged. 
"NVliero  the  parts  are  lax,  as  about  the  face  or  scrotum,  there 
is  much  oedema,  but  there  is  little  tendency  to  terminate 
in  suppuration.  When  the  inflammation  subsides,  there 
is  usually  some  desquamation  of  the  cuticle. 

The  amstitutional  symptoms  generally  begin  with  a  chill 
or  rigor.  The  tem]ierature  suddeidy  rises  to  103°  or  104°, 
or  higher,  but  it  docs  not  fliictuato  as  in  scpticnemia  and 
])ynemia.  The  ijulsc;  becomes  va])id,  and  there  is  headache, 
furred  tongue,  constipation,  and  sometimes  diari-hdni. 
The  fever,  liowevor,  soon  assumes  a  low  type,  the  symjitoms 
becoming  tlioso  already  described  as  typhoid. 

Terminations. — The  erysipelas  as  a  rule  gradually  sub- 
sides, and  the  patient  recovers ;  or  it  may  spread  over  a 
largo  area,  and  the  piitient  sink  into  a  low  tyimoid _ state, 
and  die  of  blood-iioisoning.  esiiecially  when  the  subject  of 
kidney  disease  or  other  visceral  trouble.    "\Mieu  about 
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the  head  and  face  it  may  spread  to  the  pharynx,  and  the 
patient  succumb  to  codematous  haryngitis ;  or  it  may 
attack  the  membranes  of  the  brain  and  set  up  meningitis. 
Eelapses  are  common. 

Tradnieid—The  bowels  shoukl  be  ojiencd  by  a  smart 
purge,  and  subsequently  perchloride  of  iron  given  m 
large  doses.  Slop  diet  is  usually  reqiured  at  tii'st,  but 
as  the  constitutional  sjTuptoms  generally  assume  a  low 
type,  the  patient  should  not  be  too  much  depressed, 
as  a  stimulating  plan  of  treatment  will  probably  sooner 
or  later  be  indicated.  Thus,  ammonia  and  bark,  brandy 
and  egg  mixture,  brandy,  strong  beef-tea,  &c.,  are  called 
for  should  the  temperatm-e  run  high,  the  pulse  become 
soft,  and  the  tongue  dry  and  brown,  or  low  muttering 
deliiium  set  in.  Locally,  nothing  answers  better  than 
dusting  the  part  with  equal  quantities  of  oxide  of  zinc 
and  starch  powder,  and  enclosing  it  in  a  thick  layer  of 
cotton-wool.  "\ATien  there  is  a  wound,  means  should  be 
taken  to  render  this  aseptic ;  but  strong  antiseptics,  as 
carbolic  acid,  must  be  avoided,  as  they  cause  too  much 
irritation.  Should  there  be  any  collection  of  pus,  or 
other  pent-up  discharge,  it  must  of  course  be  let  out, 
and  the  part  efficiently  drained.  When  a  patient  is 
attacked  with  erysipelas  in  an  hospital,  he  should  be 
removed  to  an  isolation  ward,  and  the  greatest  care  taken 
not  to  infect  other  patients. 

2.  Celli;lo-cut.\:\eous,  oe,  piiLEG^ro>'otJs  erysi- 
pelas, differs  from  the  preceding  varietj^  in  that  it 
involves  the  subcutaneous  tissue  as  well  as  the  skin.  It 
has  not  been  proved  to  be  inoculable,  and  probably 
depends  upon  a  poiscm  different  to  that  sotting  up  the 
cutaneous  form.  It  is  nearly  always  associiated  with  a 
scratch  or  wound,  and  frc(picntly  terminates  in  su]i])ura- 
tion  of  the  .sulicutaneous .  tissue  and  sloughing  of  the 
skin,  but  it  .seldom  penetrates  beyond  the  deep  fascia, 
imlcss  this  has  been  injured.  It  is  most  common  in  the 
intemperate,  or  those  of  broken-down  constitution,  or  the 
subject  of  visceral  disease,  and  is  especially  frequent  a  ft^;r 
a  scalp  wound. 

Bijrnptmu.s. — There  is  locally  miidi  moi'o  n'detiia,  and 
swelling  than  in  tlio  former  varicity,  and  \}w  rcidness  is 
hiss  bright,  and  not  so  shar])ly  defined  ;  whilst  blebs  or 
buUie  containing  serum,  which  may  l)e  blood-stained, 
often  form  over  the  affected  part.  The  piiin,  Avhich  is  at 
first  hot  and  tingling,  soon  bocomcs    throbbing,  and 
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the  swelling  brawnj',  and,  should  sui^pui-ation  occiu', 
boggy  in  places ;  whilst  the  redness  assumes  first  a 
dusky,  then  a  purple,  and  then  a  mottled  hire;  finally 
dark-coloured  sloughs  form,  Lut  no  pointing  occiu's.  If 
an  incision  is  made  into  the  tissues,  they  are  at  first 
found  infiltrated  with  fluid,  and  later  look  like  wet  wash- 
leather  from  the  breaking  down  of  the  cellular  tissue  into 
piis  and  sloughs.  As  the  inflammation  is  more  intense 
than  in  cutaneous  erysipelas,  so  are  the  constitutional 
symptoms,  though  similar,  more  severe.  The  fever  at 
first  slight  assumes  a  typhoid  character  as  suppuration 
sets  in.  After  the  skin  gives  waj'  septic  bacteria  may  enter, 
and  blood-i^oisoning  be  set  up.  The  disease  may  termi- 
nate in  resolution,  but  more  frequently  runs  the  course 
above  described,  and  may  end  fatallj'  from  pneumonia, 
sejiticfemia,  pytemia,  exhaustion,  and  hectic.  It  is  most 
fatal  when,  as  is  so  frequently  the  case,  the  patient  is 
the  subject  of  chronic  kidnej'  disease.  Locally,  it  may 
lead  to  necrosis  of  bone,  destruction  of  a  joint,  bra'W'uy 
thickening  of  the  part,  or  miich  scarring. 

Treatment. — This  must  be  both  constitutional  and  local. 
A  purgative  rdiould  be  given  at  the  onset,  and  the  patient 
placed  on  slo])  diet,  which  should  be  exchanged,  when 
suppuration  occurs,  for  concentrated  nourishment  with 
bark,  iron,  and  stimulants.  Locally,  hot  fomentations  or 
linseed- meal  poultices  may  be  applied  before  sujtpm-ation 
has  occurred,  provided  there  be  no  wound.  In  the  latter 
case,  warm  antiseptic  di'essings  must  be  substituted  for 
the  poultices.  Incisions,  however,  shoiild  be  made  early 
before  sloughing  has  had  time  to  take  place,  i.e.,  as 
soon  as  the  jiarts  become  brawny.  A_  number  of  small 
incisions  made  parallel  to  the  long  axis  of  the  limb  are 
jireferable  to  one  long  one.  They  sliould  extcnid  through 
the  skin  into  the  inflamed  cellular  tissue,  the  hirmorrhage, 
which  is  often  free,  being  readily  stopped  by  plugging 
with  iodoform  or  other  iintise]itic  gauze.  Subsequently 
the  wounds  sliould  be  kept  well  dusted  with  iodoform, 
dressed  antise])ticiilly  and  well  drained,  and  the  sloughs 
removed  from  time  to  time  as  th(>y  form.  At  St.  l^artlio- 
lomew's  Hospital  a  largo  charconl  jioultice  is  a  common 
form  of  dressing.  Should  diarrlia-a  set  in  it  may  bo  con- 
trolled l)y  opium ;  but  this  drug  nuist  be  given  cautiously 
should  there  bo  kidney  mischief.  In  bad  cases,  where 
miush  skin  has  been  "destroyed  or  a  joint  irreiiarably 
damaged,  amputation  may  iiltimately  be  required,  but 
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should  not,  as  a  rule,  be  done  whilst  the  disease  is  in 
progress. 

3.  Cellular  Erysipelas,  or  diffuse  cellulitis,  is 
an  acute,  infective,  diffuse  inflammation  of  the  cellular 
tissue.  It  may  occur  in  the  subcutaneous  or  submucous 
tissues,  in  the  intermuscular  planes,  cellular  tissue  of  the 
pelvis  or  orbit,  in  fact  anywliere  in  the  body  wliere  cellular 
tissue  exists.  It  is  probable  that  it  does  not  always  depend 
upon  the  same  specific  virus,  and  hence,  although  it 
spreads  by  the  lymphatics  and  lymph  spaces  like  cutane- 
ous erysipelas,  it  is  not  Like  it  a  definite  infective  disease. 
It  maj^  be  due  to  various  causes.  Thus  it  may  occur  in 
the  subcutaneous  tissue  after  a  scratch  or  punctiu'e, 
particularly  one  inflicted  in  the  post-mortem,  room  or  by 
the  bite  of  a  venomous  reptile  or  sting  of  an  insect ;  in 
the  pelvic  cellular  tissue  after  x^arturition,  or  the  operation 
of  lithotomy ;  and  in  the  submucous  tissue  after  au 
injurj',  as  a  .sting  of  the  thi'oat  bj'  a  wasp. 

liy  mptoms. — Thecon.stitutional  sj^mptoms  resemble  those 
ali'eady  given  under  the  preceding  A^arieties  of  erysipelas, 
and  though  they  may  vary  in  intensity  they  are  generally 
grave  and  soon  assume  an  asthenic  type,  and  become 
those  of  saprremia  as  the  septic  products  are  absorbed 
from  the  decomposing  sloughs.  The  local  .symptoms 
va,ry  accorcHng  to  the  part  attacked.  When  the  subcuta- 
neous tissue  is  affected  they  ai-e  similar  to  those  of  ccUulo- 
cutaneous  erysipelas,  save  that  the  .skin  is  not  at  first 
involved  but  is  only  slightly  reddened  or  mottled;  the 
parts,  however,  feel  hard  and  brawny,  and  become  boggy 
as  suppuration  occurs.  Later,  the  skin,  as  the  vessels 
which  .suj)i)ly  it  are  destroyed  by  the  pressiu'o  of  the 
inflammatory  exudation  or  pus  in  the  subcutaneous  tissue, 
loses  its  vitality  and  rapidly  becomes  gangrenous  and 
sloughs.  The  signs  of  (•(dlulitis  of  the  pelvis,  nock,  &(\, 
will  1)0  I'eferrod  to  in  dealing  ^\■ifh  the  diseases  of  special 
regions  (see  also  DisHi'dimi  WoiukIk). 

The  Trc.atinitiil  is  like  that  of  cellulo-cutaucous 
erysipelas.  Iiunsions  sliould  bo  made  early,  aiul  stimu- 
lating treatment  is  generally  retpiirod  from  the  first. 

IIosriTAL  Gaxoukxe  ok,  ISlougiiing  rn.MiED.FA'A  is 
a  rapidly  spreading,  infective  inflanuuation  a,ccoui]ia,nied 
by  exten.sive  sloughing  and  ulceration.  It  most  C(nnnu)nly 
affects  an  ojxju  wound,  but  has  bciMi  known  to  follow 
injuries  where  there  has  heeu  no  brealc  in  the  skin.  It 
is  .seldom  .seen  at  the  present  day  owing  to  improved 
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hj^giene,  better  hospital  management,  and  more  scientific 
treatment  of  -woiintls.  The  specific  virus,  probably  a 
definite  form  of  micrococcus,  may  be  conveyed  to  the 
•wound  by  the  air,  the  hands  of  the  Surgeon  and  nurse, 
instruments,  sponges,  &c.  The  micrococci^  are  found  in 
chains  and  masses  as  well  as  singly,  both  in  the  slough 
and  in  the  inflamed  tissues  around. 

Bym^otoms. — "S^Tien  an  open  woimd  is  attacked  a  imltace- 
ous,  ash-grey,  adherent  slough  forms  on  the  sm'face,  and 
the  sloughing  rapidly  spreads  both  deeply  and  widely. 
The  edges  of  the  wound  are  dusky-rod,  ccdeniatous,  shaiii- 
cut,  and  rapidly  melt  away  as  the  process  proceeds.  The 
discharge  is  thin  and  greenish  or  blood-stamed,  and 
exhales  a  horrible  foetor.  Although  a  local  infective 
disease,  severe  constitutional  sjnnptoms  of  blood-poisoning, 
rapidly  assuming  a  typhoid  character,  are  set  up  by  the 
absorption  of  the  septic  products,  and  frequently  termmate 
fatally  in  a  few  hoiirs.  No  micro-organisms  have  been 
found  in  the  blood. 

Treatment. — The  patient  should  be  isolated,  and  where 
the  disease  occui-s  in  militarv  practice  as  an  epidemic, 
the  whole  of  the  patients  in  the  infected  building  should 
be  removed  to  huts  or  tents.  Stimulants,  opnun,  and 
quinine  should  be  given  internally ;  ^"hilst  locally,  the 
slough  must  be  completelv  removed,  the  ulcerated  surface 
thoroughly  destroyed  by  strong  nitric  acid  or  chloride  of 
zinc,  and  the  wound  sprinkled  with  iodoform  and  dressed 

antisepticallv.  .  ^  . 

Wound  DiniTiiERiA  is  rare  ih  this  country.  it  is 
thou-ht  by  some  to  bo  a  niihl  form  of  hospital  gangrene, 
by  others  to  be  a  distinct  afi'ection  depending  upon  a 
specific  form  of  micrococcus  and  the  result  of  bad  hygiene 
and  want  of  cleanliness  in  the  treatment  ot  the  wound. 
When  a  wound  is  so  attacktid,  the  surface,  pre^-lously 
o-ranulating,  becomes  covered  by  a  groAnsh- white,  opaque, 
tenacious  membrane,  similar  to  that  of  diphtheria.  Ihis 
membrane  consists  of  granulation -cells  and  coagulated 
exudation,  in  which  are  found  micrococci  m  chains  and 
colonies.  The  affection  ai.pcars  to  be  only  very  slightly 
contacious,  and  does  not  all'ect  the  system  geiiorally 
further  than  by  the  absorption  of  the  sei^tic  products. 
The  treatment  consists  in  attention  to  the  general  hygiene. 
,Mid  dusting  the  wound  with  iodoform  or  rubbing  it  over 
with  a  .stick  of  nitrate  of  silver.  _ 

Malignant  Pustule  or  Ciiarbon  is  a  specific  and 
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infective  disease  due  to  inoculation  with  a  virus  (the 
bacillus  anthracis)  obtained  from  animals  suftermg  from 
splenic  fever.  It  oocui-s  most  frequently  m  this  country 
amonn-st  those  whose  work  brings  them  into  contact  witli 
hides  Imported  from  countries  in  which  splemc  fever  is 
common.  The  bacillus  mav  enter  the  system  through  a 
wound  or  abrasion  of  the  skm,  a  pustule  occurring  at  the 
pointof  inoculation.  The  disease  may  thenremain  localized, 
or  the  bacillus  may  enter  the  blood  and  there  rapidly 
multiplying  give  rise  to  constitutional  sjonptoms.  At 
times  the  bacillus  is  absorbed  directly  into  the  blood 
through  the  alimentary  or  respiratory  mucous  membrane 
■B-ithout  anv  external  manifestation,  and  sets  up  similar 
constitutional  symptoms,  the  affection  being  then  known 
as  Woolsorters'  Bismse.    (See  a  work  on  Medicmo.) 

Symptoms.— A.  red  itching  pimple  is  first  noticed,  gene- 
rally at  the  situation  of  a  slight  scratch  or  abrasion  o£ 
the  skin,  on  the  face  or  some  other  exposed  part.  The 
pimple  soon  becomes  converted  into  a  vesicle,  whilst  the 
siuTOundiug  tissues  become  red  and  brawny.  Gangrene 
occurs  at  the  focus  of  inflammation,  and  around  this  a 
ring  of  secondary  vesicles  form.  Thus,  when  the  so- 
calied  pustule  is  fully  developed,  it  presents  _  a  very 
characteristic  appearance.  In  the  centre  there  is  a  dry 
black  slough,  around  this  a  ring  of  vesicles,  and  around 
this  again  an  area  of  redness,  induration  and  much 
oedema.  The  neighbouring  lymphatic  glands  may  now 
become  enlarged  and  tender  ;  feverish  symptoms  rapidly 
assuming  a  typhoid  typo  set  in,  and  the  patient  dies  of 
sudden  syncope,  exhaustion  or  suffocation,  or  it  may  be 
of  oedema  of  the  glottis  when  the  disease  affects  the 
neck.  Should  any  doubt  exist  as  to  the  natiu'e  of  the 
disease,  it  will  be  "cleared  up  by  examining  the  contents 
of  the  vesicli's  for  the  bac'iUiis, 

The  hiicilliis  aiiiltnids  is  a  rod-like  body,  straight  or 
sometimes  bent,  vai'ying  from  to  jL_  „t'  an  inch  in 
length,  and  presenting  <'ross-inarkings  and  sometimes 
round  bo(li(!S  like  s])oi('s  in  its  interior.  It  multi])lies  by 
fi.ssion  and  by  si)or(is,  and  is  itself  readily  killcul  by  lieat; 
but  the  spores  resist  both  heat  and  drying,  ihougli  tlioy 
are  destroyed  by  a  1  i)(!r  cent,  solution  of  ]i(n-c]iloride  of 
mercury  and  some  otlier  a,ntiseptics.  The  liacillus  has 
also  been  found  in  the  lilood  and  in  various  tissues  of  Iho 
l)ody  in  this  disease. 

The  triMlnimt  consists  in  the  free  excision  of  the  pustule 
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and  cauterization  of  the  wound  -with,  potassa  fnsa,  chloride 
of  zinc,  carbolic  acid,  and  the  like.  If  this  is  done  in  time 
the  patient  usually  I'ccovers.  When  constitutional  s^^IllJ- 
toms  have  developed  the  strength  must  he  supported  hy 
fluid  nourishments  and  by  stimulants  when  indicated. 
Sulj^hide  of  soda  in  ten-grain  doses  has  been  I'ecommended 
on  account  of  the  beneficial  effect  it  exercises  in  splenic 
fever  in  animals. 

General  Tnfcdive  Diseases. 

Septictemia  oil  SEPTIC  LN-FECTION-. — Tho  term  septi- 
csemia  is  here  restircted  to  the  condition  known  as  septic 
infection;  septic  intoxication,  which  has  hitherto  been 
included  under  the  term  septicremia,  has  been  already 
described  under  the  head  of  sapnemia.  Scptic;emia.  iii 
this  sense,  is  an  infectious  disease  due  to  inoculation  with 
a  specific  virus  which  multiplies  in  the  blood,  and  is  jiro- 
babljr  of  the  nature  of  a  micro-oi'ganism. 

Cause. — The  essential  cause  is  the  introduction  of  the 
specific  virirs  into  the  lilood.  The  -s-irus  may  lie  derived 
from  the  body  of  another  patient  suffering  fi-om  or  dead 
of  the  disease,  and  may  be  conveyed  by  tho  hand  of  the 
surgeon  or  the  nurse,  imperfectly  cleaned  instruments, 
sj^onges,  etc.  The  minutest  quantity  of  the  j^oison  a2ipears 
to  be  sufficient. 

Pathnlogy. — The  post-mortem  appearances  are  similar  to 
those  of  sapra?mia.  There  is  a  like  condition  of  congestion 
of  the  nerve-centres,  gastro-intestinal  tract  and  viscera, 
with  iietechia>  beneath  the  serous  membranes,  and  stain- 
ing of  tho  vessels  and  tissues.  Micro-organisms,  however, 
are  found  in  the  blood.  The  serous  cavities  often  contain 
blood-stained  serirm,  and  pleurisy  and  imoumoni;!  may  at 
times  be  present.  Tho  spleen  is  generally  greatly  con- 
gested and  enlarged. 

The  si/'inptoms  are  also  similar  to  tliose  of  sapraMnia  : 
indeed,  it  is  often  inijiossible  to  diff(>rentiato  between 
them.  Se])ticii'mia,  ho^^■ever,  may  be  suspected  when 
there  is  evidence  of  infection  from  some  source,  or  the 
wound  is  of  such  a  size  as  to  render  it  im]iossible  for  tho 
amoimt  of  se]itic  matter  necessary  to  set  uj)  so])tic  intoxi- 
cation to  bo  formed  in  it.  It  would,  moreover,  a]i]iear 
])robable  that  tho  two  disc^ases  may  at  times  be  present  in 
the  same  subject.  Septiciomia.  begins  ■\\-ith  a  distinct 
rigor,  which  may  be  repeated,  followed  by  a  temperatiu'C 
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of  103°  to  104°  or  higher.  The  sjTnptoms,  the  chief  of 
■which  are  headache,  nausea,  vomiting,  deliiiuni,  and 
sometimes  diarrhoea,  may  rim  the  same  rapid  coui'se  as  in 
saprtemia,  the  patient  passing  into  a  state  of  colhxpse  ;  or 
they  may  be  nioi'e  chronic  and  less  severe  in  degree 
though  similar  in  kind,  whilst  lencocytosis  and  petechial 
eruptions  of  the  skin,  or  bronchitis,  i^nenmonia,  plemisy, 
or  pericarditis  may  supervene. 

I'rmtment. — Little  can  be  done  in  the  way  of  ciu-ative 
ti-eatment  beyond  preventing  the  introduction  of  morepoison 
by  taking  the  same  local  means  to  disinfect  the  woimd  as 
were  mentioned  under  saprtemia.  The  same  good  eifects, 
however,  must  not  be  expected,  as  the  poison  once  intro- 
dxiced  nmltipUes  indefinitely,  and  hence  the  disease  is  almost 
invariably  fatal.  Large  doses  of  qiiinine  or  salicylic  acid, 
however,  may  be  given,  whilst  the  strength  should  be 
supported  by  fluid  nourishment  and  stimulants, 

Py-Emia  is  distinguished  from  septictemia  by  the 
formation  of  secondary  {metastatic)  abscesses  in  various 
tissues  and  organs  of  the  bodJ^  It  received  its  name 
on  the  erroneous  supposition  that  it  -was  due  to  the 
onti'ance  of  pus  into  the  blood,  seeing  that  it  generally 
originates  iu  connection  with  a  suppimxting  wound,  and 
is  later  attended  with  purulent  collections  in  various 
parts  of  the  body.  By  some  it  is  regarded  as  a  later  stage 
of  septicfpmia,  as  previous  to  the  formation  of  the  abscesses 
the  two  chseases  arc  often  clinically  indi.stinguishable. 
Eecent  investigations,  however,  i}(nnt  tf)  pya-mia  being  a 
disease  distinct  from  either  septicajmia  or  saprtemia,  and 
liave  further  made  it  appear  probable  that  the  train  of 
s^-mptoms  known  as  i)yremia  are  due  to  sevoi'al  different 
liathological  conditions  depending  upon  distinct  though 
.•similar  poisons. 

Cause. — The  immediate  cause  is  no  doubt  the  entrance 
of  a  poison  into  the  blood,  though  the  nature  of  the 
poison  is  hardly  known.  In  some  cases  micrococci  have 
boon  found  in  the  blood,  the  tissues,  the  metastatic 
abscesses  and  the  wound.  In  other  instances,  however 
though  careful  search  has  been  made  by  com])(vtent 
observers,  none  have  been  discovered.  It  is  jirobabh', 
thcrot'oro,  that  thwo  are  at  least  two  distinct  patli()lo"-icai 
processes  included  undcu'  the  term  pyiumia :  tho'^ono 
depending  ui)on  a  poison  of  the  nature  of  an  inPcH'tivo 
micro-organism  which  multiplies  in  the  blood,  the  dis(>aso 
being  iu  this  case  distinctly  infective  iu  character ;  the 
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other,  in  "wliicli  no  micro-organisms  are  foimd,  depending 
merely  on  tlio  entrance  into  the  blood-stream  of  portions 
of  a  thrombus  impregnated  with  septic  products  {piomu  ines) 
derived  from  an  unhealthy  Avound,  this  form  of  the 
disease  being  rather  of  the  natiire  of  saprremia,  compli- 
cated however  by  the  formation  of  embolic  abscesses, 
than  a  true  infective  process.  Whatever  the  nature  of 
the  poison,  it  would  generally  appear  to  be  developed  in, 
or  enter  the  system  through,  a  wound  which  has  reached 
the  stage  of  suppm-ation  and  has  not  been  properly  drained 
and  kept  aseptic.  Pya?niia  is  especially  common  after 
wounds  involving  bone,  owing  to  the  liabibty  of  the  large 
patulous  veins  of  bone  to  become  filled  with  purulent 
thrombi,  portions  of  which  infected  by  the  poison  are 
readily  carried  away  by  the  blood-stream.  Hence  the 
freqriency  of  py<iem'ia  after  compound  fractirres,  ampu- 
tations, and  excisions,  when  antiseptics  and  di'ainage  are 
neglected.  Again,  the  poison  may  be  developecl  in 
decomposing  portions  of  the  placenta  left  after  child- 
birth, and  may  then  enter  the  blood  by  infecting  the 
thi'ombi  in  the  uterine  veins.  Or  it  may  be  foi-med  in 
connection  with  operations  on  the  genito-urinary  tract,  on 
account  of  the  difficulty  of  keeping  such  wounds  aseptic. 
Pyfemia,  moreover,  is  especially  frequent  after  infective 
osteo-myelitis  and  infective  periostitis,  even  before  the 
suppurating  cavitv  is  opened  and  exposed  to  the  outer 
air.  Here  the  poison  probably  depends  upon  a  special 
form  of  micro-organism,  as  it  would  also  appear  to  do 
when  occurring  in  connection  with  erysipelatous  woimds, 
diffuse  cellulitis,  and  hospital  gangrene,  and  when  occiu-- 
rin"-,  as  it  sometimes  does,  after  gonorrha'a,  ulceration 
of  the  intestines  in  typhoid  fever  and  dysentery,  and 
ulcerative  eudo-carditis.  Very  occasionally  pyanuia  occurs 
after  the  most  trivial  operation  or  injury,  as  the  subcuta- 
neous division  of  a  tendon  or  a  portion  of  fascia.  Ilere,^ 
aoain,  it  is  probably  the  result  of  the  introduction  of 
infective  micro-organisms  at  the  time  of  the  operation. 
At  times  no  local  soiu-ce  of  infection  can  be  discoyored  ; 
the  disease  is  tlicn  spoken  of  as  idiopathic  pyannia.  and 
it  is  believed  that  the  i)oison.  probably  an  infective  micro- 
organism, gains  admission,  as  in  infectiv(>  osteo-niyelitis. 
iieriostitis,  and  ulcerative  endo-carditis,  thrcnigh  a  mucous 
surface.  Tyipmia,  however,  is  seldom  developed  except 
whore  the  patient  is  ox]ioscd  to  unfavourable  hygienic 
conditions,  amomist  which  mny  be  especially  mentioned 
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overcrowding  in  ill-ventilated  and  badly  drained  hospitals, 
particnlailj'  wliere  a  large  number  of  supipui'ating  and 
foul  wounds  are  congregated  together  in  the  same 
ward ;  whilst  the  genei'al  dcbilitj'  induced  by  insanitary 
dwellings,  poor  living,  town  lii'e,  and  the  abuse  of  alcohol, 
in  that  it  lowers  the  resisting  power  of  the  tissues, 
fui'ther  predisposes  to  the  disease. 

PidhihKiy. — The  xjost-mortem  appearances  are  similar  to 
those  in  septiccemia,  plus  i^urulent  collections  in  one  or  more 
situations,  or  disseminated  throughout  the  body.  Thus, 
there  is  the  same  rapid  tendency  to  puti'efaetion,  dis- 
integration of  red  blood  corpuscles,  staining  of  the  vessels 
and  tissues,  minute  extravasations  (pciechiw)  beneath  the 
serous  membranes,  congestion  of  the  viscei'a,  enlargement 
of  the  spleen,  and  in  many  cases  the  presence  of  micro- 
cocci in  the  blood  and  various  tissues  and  organs.  The 
bodj^  is  emaciated,  and  the  skin  yellowish  and  earthy  in 
aiDpearance. 

The  piu'ulent  collections  may  bo  found  in  the  serous 
cavities,  in  the  viscera,  in  the  joints,  indeed  throughout 
the  body  generally.  There  may  be  one  or  more  moderate- 
sized  collections  of  pus  ;  or  an  organ,  as  the  lung,  may  be 
riddled  by  a  number  of  small  abscesses  varying  in  size 
from  a  pea  to  a  nut.  The  former,  non-emholic  or  illffuse 
abscesses,  are  most  common  in  the  joints,  the  serous 
cavities,  and  the  subcutaneous  and  intermuscular  con- 
nective tissue ;  the  latter,  or  the  embolic  abscesses,  are 
most  coinmon  in  the  lungs,  then  in  the  spleen,  and  next 
in  the  kidneys  and  brain.  Both  forms  of  abscesses  may 
occur  in  the  same  i)atient.  The  pus  is  sweet,  and  may 
resemble  laudable  pus_,  or  it  may  bo  thin  and  watery.  lii 
many  cases  it  contains  micrococci.  When  there  is  a 
wound  it  is  usually  f(jund  unhealthy  or  putrescent,  and 
surrounded  byan  inHannnatoryaro!!,;  and  micro-or')-a.nisms 
arc  often  prescmt  in  it.  The  veins  leading  from  the  wound 
are  iisuiilly  filled  with  thrombi,  generally,  though  not 
invariably  undergoing  purulent  softening,  and  frinpiontlv 
containing  micrococci.  Where  the  pyannia  has  originatc'd 
in  mfoctive  osteomyelitis,  infective  pei'iostitis,  or  in  a'^wound 
involving  bone,  the  veins  in  tlio  medulla  oL'  tho  bone,  and 
those  leading  fi'oni  tlio  bone  are  usually  also  found  iiUcd 
witli  purulent  throinl)!.  If  the  affected' veins  a,re  followed 
towards  the  heart,  the  end  of  the;  thrombus  ^^^U  d'tiMi  b(> 
sr,_.n  projoctmg  into  the  blood  current  in  the  lar-or  vein 
at  the  spot  where  the  sma,]lor   joins   it.     (l''jg.  ;{,3). 

h 


146 


GENEEAi  PATHOLOGY  OF  INJUIUES. 


Lastly,  coccus  colonies,  i.e.,  collections  of  micrococci,  are 
often  found  in  the  various  tissues  and  organs. 

A  consideration  of  the  above  morbid  appearances  makes 
it  appear  probable  that  the  metastatic  abscesses  may  be 
produced  in  two  ways:— 1st.  Thrombosis  of  the  veins 
leading  from  the  wound  is  set  up  by  one  or  more  of  the 
conditions  that  commonly  produce  thrombosis,  such  as 
suppm-ation  around  a  vein,  an  abscess  breakmg  mto  a 
vein,  death  of  the  part  from  which 
—        the  vein  runs,  &c.    The  thrombus 
then  becomes  impregnated  with  the 
septic  products  forming  in  the  wound, 
or  with   infective  micro-organisms 
introduced  from  without.    The  septic 
or  infective  changes  extend  up  the 
thrombus  ;    and    portions    of  the 
thrombus  where  it  projects  into  a 
larger  vein  are  then  detached  by  the 
force   of  the  blood-stream  in  the 
larger  vein,  see  Fig.  35,  and  are 
canied    away    in   the_  blood,  and 
become  lodged  in  various  parts  of 
the  body,  forming  emboli.  These 
emboli,  being  of  a  septic  or  infective 
nature,  instead  of  leading  to  the 
changes  which  follow  ordinary  em- 
bolism, give  rise  to  septic  or  infective 
inflammation,  terminating  in  sup- 
puration and  abscess  {emhoUc  abscess).     2ndly.  Masses 
of  micrococci  which  have  gained  entrance,  either  directly 
throuo-h  a  wound,  or  indirectly  through  a  mucous  mem- 
brane; as  in  the  case   of  infective  periostitis.^  o.stco- 
myelitis,  &c.,  are  carried  from  the  primary  seat  ot  disease 
by  the  Tdood- stream,  and  become  lodged  in  the  capillaries 
of  the  various  tissues  and  organs.     There  blood-cor- 
puscles aggregate  around  them,  thus  forming  a  thrombus, 
which  softens  and  sets  u].  infective  in«ammation  and  sup- 
puration around  {iwn-emholic  or  <iU}iise  abscess),    i  ortions 
of  this  softcne.1  thrombus  become  detached,  i.nd  carried 
by  the  blood-stream  to  oth.i-  parts  of  the  body,  where 
they  in  turn  form  emboli,  which  also  set  up  si")ilar 
infective  inflammation  and  suppuration  {secondary  emh^hc 

"''^'Sfympioms  usually  set  in  with  a  rigor,  generally  a 
severe  one,  during  which  the  temperature  rises  to  103  , 


Fig.  35.  —  Throm- 
bosed vein.  The 
tLromLus  i.s  seen 
projecting  from  the 
smaller  into  the 
larger  vein. 
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104^,  or  even  higher.  Profuse  sweatino;  follo-ws.  The 
rigors  are  repeated  from  time  to  time.  The  temperatiu'e 
chart  presents  the  same  series  of  long  up  and  down 
strokes  characteristic  of  hectic  fever,  only  diifering  in 
that  the  morning  temperatui'e  in  pj'femia  seld(jm  reaches 
normal.  The  pulse  is  cpiick ;  the  tongue  is  red  or  glazed, 
and  later,  dry  and  broMTi ;  -wasting  rapidly-  sets  in  ;  the 
skin  often  assumes  an  earthy  or  jaundiced  hue  ;  the  face 
is  anxious,  perhaps  flushed  or  pale :  extravasations  from 
the  capillaries  of  the  skin  occur  jJi'oducing  petechiie  ;  and 
other  eruptions,  though  less  common,  as  patches  of 
erythema,  may  ajopear  from  time  to  time,  with  aphthic  or 
ulceration  of  the  fauces.  The  breath  and  the  exhalations 
of  the  body  have  a  peculiar  sweet  odour,  and  albiunen 
may  be  found  in  the  nrine.  At  about  the  end  of  a  week 
metastatic  abscesses  form  in  various  parts,  as  the  liver, 
lungs  and  joints;  or  diffuse  suppuration  maybe  set  np  in 
the  serous  ca^dties,  and  signs  of  pericarditis',  pleurisy,  or 
peritonitis  ensue.  Diarrhoea  sets  in,  tlmn  delirium,"  and 
the  patient  dies  exhausted  usually  during  llic  second  week. 
In  the  meanwhile,  the  woimd,  if  one  exists,  is  generally 
foul  and  suppurating;  though  later,  it  may  becom'o 
dry  and  cease  to  form  pus  ;  in  some  chronic  cases,  how- 
ever, the  wound  may  heal.  The  prognosis  is  extremely 
imfuyourable ;  acute  cases  are  always  fatal,  each  rigor 
making  the  chance  of  recovery  more  hopeless.  At  tunes, 
however,  the  disease  may  run  a  chronic  couvsq  {cJmvii'c 
jji/iHwia),  diiferiiig  from  the  acute  in  degree  rather  than 
m  kind.  The  rigors  are  less  frequent,  or  none  may  occur. 
The  -sdscera,_as  a  rule,  are  not  affected,  and  the  abscesses 
show  a  special  in'cdilection  for  the  joints.  Tlie  patient 
may  die  after  some  weeks,  or  may  linger  for  some  niontlis, 
or  very  shjwly  recover  after  one  or  nun'o  relapses,  with 
])robably  stiffness  of  one  or  more  joints.  Or  ho  mav  subse- 
(iuently  die  of  phthisis,  all)uiiiiuuria,  or  lardaceousVlisease. 

Treatment.— JA'Mi)  or  nothing  can  be  done  in  the  w;iv 
of  treatment  in  acute  ca,s(;s,  wlien  once  tlie  jiyu'inic  ])ro'- 
coss  is  established,  beyond  su])]>orting  the  strengtli  by 
Ihiid  nourishments  and  stimulants,  o]KMiing  al)scessi's  as 
they  are  formed,  and  i)la,cing  tlie  i.;d;ient  under  the  most 
l:i.voural)le  liygienic  conditions  possible.  Measures  sliould 
course,  be  t;dven  to  (b'ain  tlu^  wound  and  render  it 
aseptic  if  tliis  has  biMMi  neglin'tcth  Quinine  in  bire-e 
•loses  is  generally  advised,  l)ut  little  must  be  exiHH'led 
1  lom  it.    hi  mfoctivo  osteo-myelitis  and  periostitis  ampu- 
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tcation  througli  the  joint  aboTO  the  affected  bone  should 
136  done  if  pya'mia  appears  imminent  but  has  not  fully 
declared  itself.  In  chronic  cases,  when  conTalescence 
has  ensued,  a  sea  voyage  or  residence  at  Aix-la-Chapelle 
or  other  suitable  spa  may  be  of  lienefit. 

Glanders  is  an  infective  disease  common  amongst 
horses,  and  occasionally  communicated  to  man  by  mocu- 
lation  through  a  wound  or  the  unljroken  mucous  mem- 
brane.   The"  poison  is  probably  a  specific  form  of  micro- 
oro-anism,  since  in  glanders  a  bacillus  has  been  lormcl, 
which  after  several  cultivations  retains  the  power  ot 
reproducing  the  disease  in  the  horse.    The  disease  may 
rim  an  acute  or  chronic  course.   The  acute  form  is  charac- 
terized •  (1)  by  a  thin  serous  discharge,  rapidly  becoming 
foul,  purulent,  and  sanious,  from  the  nasal  mucous  mem- 
brane, with  enlargement  of  the  submaxillary  glands  ; 
(2)  by  a  pustular  eruption,  resembbng  that  ot  small-pox 
on  tiie  skin  and  mucous  membrane  of  the  respii-atory 
and  digestive  tract;  and  (3)  by  the  formation  of  circum- 
scribecl  nodules  in  the  subcutaneous  and  muscular  tissue 
which  usually  soon  break  down  into  abscesses  and  ioiU 
ulcers     These  signs  are  ushered  in  and  accompamed  by 
fever,  which  rapidly  assumes  a,  typhoid  ty-e,  and  is  some- 
times preceded  by  a  rigor.    Symptoms  ot  pneumoma  or 
pleurisy,  or  vomiting  and  diarrha^a  e^^^^^e.  accorchng  as  the 
respii^atory  or  alimentary  tract  is  chiefiy  attected,  and 
death  usually  takes  place  within  a  week  trom  sapra>m,a, 
septicfeinia,  or  pyft-mia.    In  the  chronic  form  the  con  ti- 
tutional  s^miptoms  are  less  severe,  and  the  patient  maj 
lino-er  for  months,  or  even  recover. 

In  the  horse  the  disease  is  spoken  of  by  vetermarx 
suro-cons  as  "  A^'V  "  when  the  l>nuphatic  vessels  and 
rSds  are  principally  affected,  the  swellings  opposite  the 
vSves  in  the  lymphatics  forming  ^.'^-'f?^ 
hufh  ■  "  and  as  glnmlers,  when  the  chseaso  falls  chie1i> 
pon  the  nasal  nrucous  membrane.    In  man  the  two 
TOcesses  o-enerallv  occur  together  as  above  described. 
^'Sn;;^:-Beyond  supporting  tlie  patient^  ^ren^ 
y^rith  concentrated  fluid  nourishment,  opening  -f^^-^^ 
they  occur,  dressmg  the  ulcers  antis.i.ticalh  and 
'Jri   Si<.  out  be  nasal  chambers  with  antiseptic  lotions. 
ailoT^  nothing  can  bo  done,  as  no  treatment  appears  to 
Itivp  been  hitherto  of  any  aA-ail. 

H™'Vn(uaA  is  a  disease  dependu.g  upon  a  specific 
poSon  Seduced  into  the  system  through  the  mecbum 


HYDEOPHOBIA. 


149 


of  the  saliva  of  a  ratid  animal.  In  tlie  linman  subject  it 
is  generally  tlie  result  of  the  bite  of  a  clog,  occasionally 
of  a  cat,  and  more  rarely  of  a  wolf  or  fox.  At  times 
inoculation  has  occuri'efl  through  a  scratch  which  has 
been  only  Hcked  by  the  affected  animal,  and  once  tlu'ough 
making  a ]>ost-vun-tem  examination  on  a  subject  who  had 
died  of  the  disease.  All  persons  bitten  do  not  have  hydro- 
phobia, a  fact  which  may  possibl}'  in  part  depend  upon 
the  saliva  being  wiped  off  the  tooth  in  its  passage  through 
the  clothes.  Thus,  while  one  half  of  those  bitten  are  said 
to  be  affected,  nine-tenths  of  those  attacked  in  the  face 
fall  victims,  but  only  one-fifth  of  those  who  are  bitten 
through  the  clothes.  The  excessive  danger  of  bites  on 
the  face  appears,  moreover,  to  be  due  in  pai't  to  the 
gi'eater  vascularity  of  the  tissues  of  this  region,  and  con- 
sequently the  more  rapid  absorption  of  the  poison,  and  in 
jiart  to  the  inabihty  of  the  patient  to  apply  suction.  The 
nveragi'  period  of  incnhdiion  varies  from  six  weeks  to 
three  months.  Although  it  is  said  that  the  incubation 
jieriod  has  been  fis  short  as  two  days,  and  as  long  as 
twentj'  yoai's,  two  weeks  to  two  years  may  practically  be 
given  as  its  limits.  There  ai'e  no  symptoms  during  this 
Ijeriod.  The  vesicles  or  lyssaj  said  to  occur  under  the 
tongue  from  the  third  to  the  ninth  day  after  the  bite  do 
not  appear  to  be  a  constant  phenomenon. 

Patholoflij. — Tlioi)vinci]ial  /jos^-ijK^'^cm,  changes  have  been 
found  in  the  mecbilla,  especially  about  the  region  of  the 
glosso-pharyngeal,  ])neumo-gastric  and  hS-jio-glossal 
nuclei,  and  in  the  cerebral  cortex.  They  consist  in  the 
infiltration  of  the  perivascular  sheaths  with  leucocytes, 
thrombosis  of  the  medium-sized  vessels  a,nd  small  hie'mor- 
rhages,  and  degeneration  of  the  nerve  cells.  The  theorv 
now  generally  held  regard  to  the  i)athology  of  the 

disease  is  that  the  jioison  after  remaining  foravariaide  time 
dormant  in  the  wound,  mnlti]>li's  or  matures;  and  then  that 
either  it  or  its  products  sloAvly  entci'  the  Idood  and  si't  up 
a  specific  inflammation  in  t]i(!  medulla  i*nd  cerebral  cortex, 
whero])y  their  ])ower  of  resistance  to  reflex  irritation  is 
diminisiuMl  or  lost.  Ilcnco  the  occurronco  of  the  s])a,sm 
on  the  slight(\st  provocation,  h'inally,  that  should  the 
])atient  not  succumb  to  ,s])asm  of  the  glottis  or  muscles  ol' 
respiration,  tlie  a  lTected  nerve-contros  becjonie  (exhausted 
and  no  longer  respond  a,t  all  to  the  reflexes  necessary  to 
carry  on  life,  a,nd  tlio  heart's  action  in  conse(iiience  cea'ses. 
The  nature  of  the  poison  is  not  known,  though  the  boli^jf 
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is  gaining  ground  tliat  the  disease  depends  in  some  -way 
upon  a  miero-organism,  since  rod-like  bodies  have  been  dis- 
covered in  connection  with  the  hEeniorrhagic  lesion  in  the 
cerebral  cortex,  and  a  micro-organism  has  been  isolated 
by  inoculating  fowls  with  the  virus  taken  from  rabid 
animals. 

Symptoms. — Tingling  or  itching,  and  sometimes  inflam- 
mation or  vesication  about  the  site  of  the  wound,  which 
has  generally  long  since  cicatrized,  enlargement  of  the 
neighbouring  Ijnnphatic  glands,  and  nervous  irritability, 
are  described  as  premonitory  symptoms,  but  do  not  appear 
to  occur  in  all  cases.  The  disease  is  usually,  though  not  in- 
variably, ushered  in  by  a  feeling  of  mental  depression  and 
melancholia,  anxiety  and  often  gastric  disturbance.  Souie- 
times  a  slight  difficulty  in  swallowing  and  a  peculiar  click 
in  respiration  due  to  spasm  of  the  diaphragm  is  noticed. 
After  two  or  three  to  four  or  five  days  the  disease  becomes 
fully  developed,  and  the  patient  is  unable  to  swallow  in  con- 
sequence of  the  muscles  of  deglutition  being  thrown  mto 
spasm  when  he  attempts  to  do  so.  The  spasms  of  the 
respiratory  muscles  become  more  pronounced,  the  dia- 
phragmatic spasm  causing  the  patient  to  emit  a  peculiar 
sound.  Hence  the  popular  saying  that  he  barks  like  a 
dog.  The  spasm  of  the  muscles  of  deglutition  are  at  first 
only  excited  bv  attempts  to  swallow,  but  subsequently 
the  sight  of  water,  or  the  sound  of  its  trickling  from  one 
vessel  to  another,  or  even  a  blast  of  cold  air-  or  a  sudden 
lig'ht  is  sufficient  to  set  it  u]i.  In  addition  to  the  spasins, 
the  patient  suft'ers  from  hallucinations,  and  aiscuI  saliva 
escapes  from  his  mouth.  The  acute  stage  gcneraUy  lasts 
from  one  to  four  davs,  sometimes  as  long  as  ten  days : 
death  being  due  to exhaustion,  spasm  of  the  glottis,  or 
spasm  of  the  respiratory  muscles.  Sometimes  a  dehisivo 
calm,  during  which  the  convulsions  cease,  occurs  for  halt 
an  hour  to  an  hour  or  so  before  death,  which  then  takes 
place  from  astlnmia. 

Diagnosis.— 'nie.  intcrmiifrni  character  ol  the  spasms 
(clonic  spasms),  the  hallucinatifms,  and  the  escapc_  ot 
viscid  saliva  from  the  mouth,  will  g(>nerally  serve  to  dis- 
tinguish hvilrophobia  from  tetanus  following  the  bite  ol  a 
do"-,  and  from  false  or  hvsterical  hydrophobia.  In  the 
latter  case,  too,  the  convulsions  will  cease  when  the  patient 
is  nut  under  chhn'oform.  .        ■,.  ,  ,  c^ 

Trentm.eni.-U  the  ]iaticnt  is  seen  immediately  atter 
thp  bito  we  should  endeavour  to  remove  the  poison  Irom 


TETA^'US. 


151 


'  the  woimd,  or  elso  destroy  it.  This  may  be  attempted  by 
suction,  a  procedure  which  appears  to  be  quite  safe  pro- 
vided there  is  no  crack  or  abrasion  about  the  lips  or 
tongue  ;  or  if  at  hand,  the  cupping  glass  may  be  applied. 
The  parts  should  afterwards  be  excised  or_  thoroughly 
cauterized,  the  best  caustics  being  nitric  acid,  nitrate  of 
silver,  caustic  potash,  and  jnire  carbolic  acid.  If  the  wound 
has  already  healed  when  the  patient  is  seen  the  cicatrix 
should  be  cut  out.  The  inoculation  with  attenuated  virus 
as  lately  practised  in  Paris  by  M.  Pasteur  _  should  not  be 
neglected,  although  we  are  hardly  in  a  position  at  present 
to  judge  of  its  value  as  a  prophylactic*  When  the 
disease  is  once  established  nothing  has  hitherto  proved  of 
any  avail.  Chloral,  opium,  or  chloroform  may  be  given 
to  alle-s-iate  the  spasms;  and  subcutaneous  injections  of 
pilocarpin  and  ciu'are,  which  are  said  to  have  been  suc- 
cessful in  one  or  two  cases,  may  be  tried.  The  patient 
should  be  isolated  and  placed  in  a  darkened  room,  and 
every  source  of  irritation  avoided. 

Tet.\:xus  is  a  disease  in  which  the  voluntai'y  muscles 
are  thrown  from  time  to  time  into  a  state  of  intense  spasm, 
whilst  thej^  remain  in  the  intervals  in  a  condition  of  con- 
stant contraction  [tonic  spasm). 

Cause. — The  essential  cause  of  tetanus  is  not  known, 
but  recent  researches  render  it  probable  that  it  depends 
upon  a  specific  form  of  bacillus.  Tetanus  is  especially 
j)revalent  in  hot  climates,  and  amongst  the  negro  races,  and 
occurs  moi'C  often  in  men  than  in  women,  and  in  military 
than  in  civil  in-actico.  It  is  seldom  met  with  in  this 
countiy  except  in  connection  with  a  wound.  It  is  especi- 
ally common  after  lacerated  and  punctured  wounds  and 
bums  ;  but  it  has  been  known  to  occur  after  every  kind 
of  wound,  from  a  more  sci'atch,  or  the  ligature  of  a  pile  or 
the  umbilical  cord,  to  aiuputntiou  of  the  thigh  or  other 
capital  operation.  Tetanus,  however,  has  been  more  often 
observed  to  occur  when  the  wound,  whatever  its  ca^ise  and 
character,  is  in  a  so]>tic  condition.  Exposure  to  cold, 
damp,  and  sudd(!n  chaTiges  of  tfnnjieraturo  arc  believed  to 
influence  its  ])ro(luction,  and  wh(!ro  tc^tanus  occurs,  as  it 
sometimes  does,  indciiendently  of  a  wound,  arc  regarded 
by  some  as  tlie  essential  cause. 

*  Of  2164  casM  already  treated  l)y  Professor  Pasteur,  where  tlio 
Iiite  was  known  to  have  been  inflicted  by  a  rabid  animal,  2i),  or 
1'3-i  per  cent,  only  have  up  to  tlio  present  time  died  of  the  disease. 
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Patholof/y. — But  little  is  discoverable  on  pod-riiortem 
examination.  At  times  the  nerves  leading  from  the  wound 
have  been  found  congested,  at  other  times  imaltered  in 
api^earance.  Il3'2""5^'''P™i^  of  the  medulla  and  cord,  exuda- 
tion in,  and  degeneration  of  the  grey  matter,  and  htemor- 
rhages  in  the  white  columns,  have  been  noted  in  some  cases ; 
whilst  in  others  nothing  abnoimal  in  the  nerve-centres 
has  been  discovered.  The  disease  is  variously  beheved 
to  depend  upon — 1.  A  primary  lesion  of  the  peri2:)heral 
nerves,  "  the  local  irritation  so  produced  being  propagated 
to  the  nervous  centres,  the  excitation  of  which  becomes 
persistent,  and  continues  after  the  local  cause  has  been 
removed,  inducing  reflex  muscular  movements  in  various 
parts  of  the  bodj' "  (Erichsen) ;  and  2.  Blood  poisoning,  the 
poison  being  generated  in  the  wound,  or  introduced  into 
it  from  without,  or  where  there  is  no  lesion,  gaining 
entrance  through  a  mucous  membrane,  and  then  affect- 
ing the  medulla  and  cord  in  a  way  similar  to  stiychuia. 

The  symptoms  usually  begin  bj^  a  feeling  of  stiffness  in 
the  muscles  of  the  neck ;  the  patient  complains  that  he  is 
unable  to  open  his  mouth  -widely,  and  that  his  thi-oat 
feels  sore  on  swallowing.  On  examination,  the  mTiscles 
of  the  neck,  the  masseters,  and  perhaps  the  abdominal 
muscles,  are  found  hard  and  rigid,  and  the  face  presents 
a  characteristic  expression  from  the  angles  of  the  mouth 
being  di-awn  slightlj^  upwards  by  the  contraction  of  the 
facial  muscles.  Later,  other  of  the  voluntary  muscles, 
especially  those  of  respiration,  become  affected,  and  distinct 
spasms  attended  with  severe  jtain  and  varying  in  dirra- 
tion,  occur  from  time  to  time.  The  spasms  are  induced  by 
the  slightest  irritation,  a  Ijroath  of  air,  the  least  noise, 
the  merest  touch,  and  the  remissions  become  shorter,  or 
only  partial,  as  the  disease  is  fully  ostablislied.  During 
the  spasms  the  face  assumes  an  expression  of  intense 
anguish  {risus  sardi minis),  the  resjiirations  and  pulse  are 
quickened,  and  the  body  is  variously  contorted.  Tims, 
when  the  siiinal  muscles  arc  cliielly  alfected  the  back 
becomes  arched,  so  that  in  severe  cases  the  patient  rests 
only  on  his  head  and  lieols  [opidhutoiios);  more  rarely  the 
body  is  bent  forAvard,  being  rolled  up  as  it  were  like  a 
ball  (cmprosihutoiion) ;  whilst  still  more  rarely  it  may  be 
drawn  to  one  or  other  side  {pIciirostJiotoiws).  The  skin  is 
bathed  in  ])ers])irntiou,  the  lu-iuc  concentrated  and  high 
coloured,  and  tlie  bowels  are  obstinately  confined. _  The 
tomperaturo  may  remain  normal,  or  be  but  slightly 
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raised;  tlioiigli  sometimes  sliortly  before  cleatli  it  runs 
verj-  liig-h,  aud  has  been  known  to  register  112^  Falir. 
The  patient  is  nnablc  to  sleep,  but  the  intellect  continues 
clear  to  the  end.  Death  may  occm-  from  spasm  of  the 
glottis,  spasm  of  the  respiratory  muscles,  or  from  exhaus- 
tion or  syncope.  Becovery  hardly  ever  takes  ^ilace  when 
the  sj'mi)toras  are  acute,  but  if  the  patient  survive  till  the 
twelfth  day  the  prognosis  is  more  favourable,  and  becomes 
more  aud  more  so  every  day. 

Diagnosis. — From  strychnia  poisoning  and  hydro- 
phobia, tetanus  is  distinguished  by  the  spasms  being  of  a 
tonic  instead  of  a  clonic  character,  and  further  from 
hydi'ophobia  by  the  absence  of  hallucinations  and  the  dis- 
chai-ge  of  -sascid  saliva,  signs  which  are  characteristic  of 
that  aifection. 

Treatment. — Xothing  in  the  way  of  specifics  has  hitherto 
been  foimd  for  the  chsease.  Curare,  Indian  hemp, 
Calabar  bean,  Eserine,  and  numerous  other  drugs  have 
been  tried,  and  signally  failed.  Chloroform,  although  it 
prevents  the  spasms  while  the  patient  is  under  its 
influence,  appears  to  be  of  no  permanent  benefit.  All 
that  can  be  done  is  to  attemjit  to  tide  the  patient  through 
the  first  few  days  in  the  hope  that  the  aifection  may 
become  chronic.  Thus  his  strength  must  bo  supported 
■with  fluid  nourishment,  aibniuistcred  by  tho  rectum  if  he 
is  ima1)le  to  swallow,  and  the  spasms  as  much  as  possible 
prevented  l_iy  the  most  absolute  qaiot,  the  avoidance  of  all 
soiu-cos  of  irritation,  aud  the  cmplojmiont  of  such  sedatives 
as  chloral  or  opium.  If  tho  latter  is  chosen,  it  should  be 
pushed  to  the  extreme  verge  of  safety.  In  the  few  cases 
I  have  seen  rccovei',  tho  patient  was  trcafasd  by  excessive 
doses  of  this  drug.  Tho  bowels  should  ho  "cleared  by 
purgatives  or  eueiiiata,.  Lociilly,  under  any  circum- 
stances, moans  sliould  bt;  titkon  to  render  the  wound 
asejitic. 
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SECTION  III. 


Injuries  of  Special  Tissues. 


INJURIES  OF  BONES. 


Eractures. — Afracture  may  be  defined  as  a  sudden  and 
forcible  solution  of  continuity  of  a  bone. 

Tbe  causes  of  fracture  are  predisposing  and  excitmg. 
1.  The  j^redisposinc]  causes  maybe  enumerated  as  senile 
atropby,   fatty  degeneration,  rickets,  moUities  ossium, 
strimious  and  sypliilitic  inflammation,  caries  andnecrcsis, 
and  malignant  growths;  in  brief,  any  condition  rendering 
the  bone  unusually  fragile,  to  which  may  be  actded  the 
male  sex  as  more  frequently  exposing  to  violence.  The 
exciting  causes  are  either  external  violence  or  mmatkir 
action.    1.  External  violence  may  be  direct  or  indirect. 
In  fracture  from  c?v>ec«  (')oZeHce  the  bone  is  broken  at  the 
spot  where  the  violence  is  applied.    Such  fractiu-es  are 
usually  attended  with  more  serious  consequences  than 
fractures  from  inilirect  violence,  since  the  soft  parts  are,  as  a 
rule  much  injured,  and  the  fragments  comminuted  or 
fissured,  and,  perhaps,  driven  into  important  organs,  as 
the  lung  in  fractui-e  of  the  ribs,  or  the  brain  m  fracture 
of  the  cranium,  &c.    In  'indirect  violence  the_  tracturc 
occurs  at  a  distance  from  the  spot  where  the  yiolence  is 
applied,  as,  for  instance,  a  fracture  of  tlie  clavicle  from  a 
fall  on  the  arm.    T]ie  bone  usually  breaks  at  its  weakest 
snot  and  the  fracture  may  be  rendered  cmuiiouucI  trom 
the  fragments,  which  are  very  sharp  and  irreguhu;,  being 
driven  through  the  soft  parts.    1-racture  Ironi  indirect 
violence  is  most  common  in  the  bones  of  tlie  oxtreniities. 
0    Mii.'^ndar  action,  except  in  the  case  of  the  patella,  is 
not  a  common  cause  of  fracture.    When  the  long  bones 
are  broken  in  this  way,  they  are  usually  the  seat  of  some 
of  the  diseases  mentioned  above  as  predisposing  causes. 
Whim  a  b(me  inllltratcd-  with  a  malignant  growth,  or 
softened  bv  mollities  ossium,  breaks  from  very  slight 
^•iohnice,  the  fracture  is  said  to  occiiv  spontaneousli/.  _ 

krieties  of  fracture.--^  fracturo  is  said  to  ho  stnrple 
when  the  skin" covering  it  is  not  broken ;  compound  when 
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a  woiind  throiigh  the  skin  and  soft  parts  leads  down  to 
the  seat  of  the  fracture.  Whether  simple  or  compoimd  . 
fractares  are  fm-ther  spoken  of: — 1.  According  to  theii- 
extent,  as : — complete,  wlien  the  bone  is  broken  qiiite  across ; 
incomplde,  or  greeiistick,  when  partially  broken  and  par- 
tialh"  bent ;  cmnminuted,  when  broken  into  several  pieces ; 
and  muHiple,  when  two  or  more  distinct  fractures  occur  in 
the  same  bone,  or  in  different  bones.  2.  According  to  the 
condition  of  the  fragments,  as : — impacted,  when  one  frag- 
ment is  driven  into  another ;  fissured,  when  there  is  a  mere 
crack  through  tlie  bone  without  displacement ;  depressed, 
when  one  fragment  is  pressed  in  below  the  surface,  as  in 
some  fractures  of  the  cranium  ;  imnctured,  when  there  is 
a  small  perfoi'ation  with  driving  inwards  of  the  fragments ; 
and  splirdvri'd,  when  only  a  fragment  of  bone  is  chijiped  off. 
3.  According  to  tlie  line  of  fracture,  as  : — transverse, 
oWiqiLe,  spiral,  lon(jitialiiud ,  or  stellate,  terms  which  suf- 
ficiently explain  themselves.  A  fracture,  moreover,  is 
said  to  be  camplicatnd,  when  associated  with  other  injva-ies, 
as  the  rupture  of  the  main  arterj'  of  the  limb,  the  implica- 
•  tion  of  a  large  joint,  &c. 

Displacement  of  tlie  f  rarjincnts,  especially  in  the  bones  of 
the  limbs,  conmionly  occurs,  except  the  fracture  is  trans- 
verse, when,  as  in  the  case  of  the  tibia,  there  may  be 
little  or  none.  The  causes  of  the  disjdacement  may  be 
enumerated  as:  1.  The  weight  of  the  hmh  acting  on  the 
lower  fragment ;  2.  Muscular  contraction ;  and  3.  The 
violence  producing  the  fracture.  The  amount  of  dis- 
placement will  depend  in  jiart  on  the  direction  of  the  line 
of  fractiu'e,  and  in  part  on  whether  the  jieriosteiim  is  or  is 
not  torn.  Thus  the  dis]ilacemcnt  is  usually  considerable 
when  the  fracture  is  nbli(|ue,  insignificant  when  trans- 
verse, esiiccially  if  the  jicriosteum  is  intact.  The  dis- 
placement is  s])oken  of  as  aiujidar,  lateral,  hmqitud inal, 
and  rottdary,  according  to  the  direction  Avhich  the  frag- 
ments bear  to  each  other. 

Si(/)is. — Before  examining  f(n-  Fracture,  the  clnth(>s 
should  be  carefully  r(^mov('d,  and  tin;  parts  handled 
tenderly,  lest  a  simple  fracture  be  coiiV(U't(!d  into  a  vnm- 
jiound  by  a  sharp  fragni(\nt  Ixiing  driven  through  the 
skin.  Thus,  in  the  case  of  the  log,  Uw  hoot  should  bo 
cut  off,  the  trousers  ripped  u])  the  scain,  and  the  stocking 
s|ilit  with  .scissors.  The  injured  side  sliould  always  be 
compared  with  the  sound  side.  The  g(^iH!ral  sigiis  of 
I  fi-acture  arc  :— 1.  Alteration  in  the  shape  of  the'^i)art; 
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2.  Swelling;  3.  Loss  of  function;  4.  Preternatural mobilih-; 
5.  Shortening;  G.  Pain;  7.  Crepitus;  8.  The  liistor}-  of 
the  accident;  9.  The  sensation  of  a  sudden  _ snap,  or 
giving  way  of  the  bone,  experienced      the  patient.  No 
one  of  the  above  signs  alone,  except  crepitus,  is  absolutely 
diagnostic  of  fracture ;  and  crepitus  itself,  when  the 
fragments  are  impacted,  may  be  absent,  or  may  be 
simulated  by  joint-eropitus,  effusion  into  the  sheaths  of 
tendons,  emphysema,  and  by  the  grating  of  osteophytes  m 
chronic  I'houniatoid  arthritis.    True  crepitus,  however, 
having  been  once  felt,  can  hardly  afterwards  be  mis- 
taken"; it  is  readily  distinguished  from  the  above  by  its 
harsher  and  more  grating  character.    The  shorU-nl ixj  may 
be  natural,  or  due  to  some  previous  injury  or  disease,  as 
a  former  fracture,  rheumatoid  arthritis,  &c.  ;  it  also 
occurs  in  dislocation.     Increased  mobilitij  may  not  be 
present,  as  when  a  fracture  is  firmly  impacted.  Paiij  may, 
of  course,  occur  from  causes  other  than  fractiu-e  ;  it  may 
often  be  elicited  in  fracture  when  crepitus  cannot  be^ 
obtained.    BwdUmj,  loss  of  f unction,  und  alteration  of 
shape  of  the  part  may  be  present  in  other  injrmes,  but  are 
useful  signs  in  some"  forms  of  fracture.  Too  much  weight, 
it  need  hardly  be  said,  should  not  be  given  to  the  patient's 
sensations;  as  a  snap,  or  feeling  of  the  bone  giving  way, 
may  occur  in  rupture  of  a  tendon,  ligament,  &c. 

The  Diaqnosis  is  often  difticult,  especially:—!.  _\\hen 
the  fracture  is  near,  or  extends  into,  a  joint,  ovrm^i  to 
effusion  of  blood  or  synovial  Jluid  into  the  jomt-cavity. 
,91.  'Wlien  there  is  ai'eat  extravasation  of  blood,  or  later, 
ckusion  of  inflammatorv  products  about  the  fragments. 
3.  When  the  fracture  is  transverse,  and  there  is  no  dis- 
iilaoement  on  acc(mnt  of  the  fragments  being  hehl  in 
position  bv  a  companion  bone,  as  the  fibula  in  fracture  ot 
the  til)ia,.  "  4.  When  the  fraciture  is  subperiosteal,  in  the 
cranium,  a  sim]ilc  uncomplicated  fissured  fracture  cannot 

bo  diagnosed.  ,         ,  i 

How  to  ohtain  ,■)■(■//// 0 rasp  the  bmb  firmly  alioye 
and  boh)w  the  suspected  fiacturo,  and  wh.ni  tliore  is 
shortening,  make  extension  to  bring  the  rough  surfaces 
into  contilct.  Tlien  gently  attempt  to  move  the  lower  on 
the  upper  fragment.  Having  once  assured  yourselt  that 
crepitus  is  prescmt,  desist  from  your  manipulations,  as 
thev  not  onlv  give  the  pati.mt  i)ain,  but  ni.iure  the  soft 
narts.  In  some;  cases,  as  in  fracture  of  the  neck  of  the 
fomm-,  whore  the  nature  of  the  iujiu-y  from  the  presence 
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f  of  other  signs  is  quite  obyious,  crepitus  sliould  not  be 
souglit,  lest  au  impacted  fractiu'e  be  rendered  non- 
imiwcted  and  afterwards  remain  ununited,  or  the 
periosteum  uniting  tlie  fragments  be  torn,  and  a  like 
result  ensue. 

Thv  Mc'tJwd  of  Union  is  similar  to  that  which  occurs 
in  the  healing  of  a  woiuid  of  the  soft  parts  by  the  first 
intention.  Blood  is  at  first  extravasated  between  and 
around  the  fragments  (Fig.  36).  Then  quickly  follows 
a  simple  traumatic  inflammation;  the  periosterun,  and 
adjacent  soft  tissues,  together  with  the  medulla,  become 


j:;  .1 


Fig.  36. — Diagram  of  the  fragments  a  few  hours  after  simple  fracture. 
The  periosteum  is  torn  and  ragged,  and  separated,  for  a  slight 
distance  above  and  Ijolow  the  fracture,  from  the  bone,  lilooil 
is  extravasated  between  the  fragments,  in  the  medullary  canal, 
and  in  the  periosteum  and  other  soft  tissues  surrounding  the 
fracture. 

Fig.  37.  —  Diagram  of  the  process  of  repair  in  simple  fracture. 
A.  Ensheathing  callus  ;  n.  Internal  callu.s  ;  o.  Permanent  callu.s. 
Commencing  ossification  ol:  the  ensheathing  callus  is  indicated  liy 
the  darker  shading  at  the  angle  between  the  periosteum  and  the 
bone. 

infiltrated  witli  leucocytes,  \\diich  have  esca])od  from  the 
vessels  of  the  inflamed  periosteum,  medulla,  and  l)one. 
The  inflammation-  subsides  in  a  few  days,  leaving  the 
fragments  embedded  in  a  mass  of  soft,  red,  gelatinous 
material  {(/ran iihition  tissue),  derived  chieiiy  from  the 
leucocytes,  but  ])r()bably  in  ])art  from  th(!  remains  of  thi^ 
extravasated  blood  that  has  not  Ijcen  absorbed.  This 
granulation  tissue,  whi(;h  is  called  ntlliis,  consists  hero,  as 


158 


INJURIES  OF  SPECIAL  TISSUES. 


in  the  union  of  soft  parts,  of  small  round  colls  with,  a  small 
amount  of  firm  intercellular  substance,  and  delicate 
loops  of  capillaiies,  which  are  derived  in  part  from  the 
vessels  in  the  Haversian  canals,  and  in  part  from  the 
vessels  of  the  periosteum  and  adjacent  soft  tissues.  It  is 
found  (Fig.  37),  {n)  replacing  the  periosteum,  and  extend- 
ing for  some  distance  around  the  bone,  above  and  below 
the  line  of  fracture,  forming  a  spindle-shaped  tumour,  by 
which  the  euds  of  the  fragments  are  suii'ounded,  as  it 
were,  with  a  ferrule  {enshcaihiug  callus,  Fig.  37,  a);  (Z*) 
replacing  the  medulla  for  some  little  distance  up  and 
down  the  medullary  canal  {internal  callus,  Fig.  37,  b)  ; 
and  (c)  between  the  ends  of  the  fragments  {iiitermciliate, 
defi'intvve,  or  pe7-mane')d  callus,  Fig.  37,  c).  The  callus  is 
gradually  organized  into  fibrous  tissue,  becoming  harder 
and  firmer,  and  in  animals,  and,  in  some  instances,  in 
children,  is  converted  into  cartilage,  or  fibro-cartilage. 
At  the  same  time  the  outermost  layei's  of  the  eusheathing 
callus  form  a  new  periostemn.  Ossification  of  the  en- 
sheathing  callus  now  begins — generally  in  the  angle  be- 
tween the  periosteum  and  the  bone,  and  proceeds  along 
the  surface  of  the  bone,  where  it  is  preceded  by  the  forma- 
tion of  ceUs  like  osteoblasts,  and  also  along  the  surface  of 
the  eusheathing  callus  beneath  the  ne-n'  periosteum,  till 
the  two  layers  of  ossifying  callus  meet  opposite  the  line 
of  fractm-e.  Ossification  of  the  internal  callus  proceeds  at 
the  same  time.  The  intermediate  or  definitive  callus,  as 
soon  as  the  ends  of  the  bone  are  thus  fixed  by  the  eusheath- 
ing and  internal  callus,  also  undergoes  ossification,  and  the 
eusheathing  and  internal  callus  having  discharged  their 
functions,  ai'e  now  gradually  absorbed. 

Where  the  cuds  of  the  fragnunit  overlap,  the  cnshcath- 
ing  callus  fills  up  the  angles  ;  and  while  the  open  end  of 
the  medullary  canal  in  each  fragiiu'ut  is  tluis  closed,  its 
continuity  through  the  bone  is  restored  by  the  absorjition 
of  the  intervening  walls  of  the  c(nitignous  and  ovcrlap]iing 
fragments.  "When  the  fragments  are  in  good  apposition, 
and  are  kept  at  rest,  little  or  no  ensheathing  callus  is 
formed;  but  when  there  is  mucli  disiilaccment.  (n- rest  is 
impossilile  as  in  fraclnred  ribs,  or  dillicult  to  obtain  as  in 
fractured  clavicle,  a  considerabk^  amount  is  i>roduced. 
In  children,  even  when  the  parts  are  kept  at  rest  and  in 
good  apposition,  thi;  formation  of  much  cusheathiug 
callus  is  the  rule. 

Treatmeiii.—ll'jvc  only  the  indications  for  treatment 
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^1  be  pointed  out.    Tbe  particular  methods  ^-ill  be  given 
under  Special  Eractures. 

A  Treatment  of  simple  fracture.— The  indications  are— 
(n  to  reduce  the  fracture,  that  is,  to  place  the  fragments 
in' apposition,  so  as  to  restore  as  far  as  possible  the  bone 
to  its  normal  shape ;  (2)  to  keep  it  m  this  position  by 
properly  appUed  apparatus  till  firm  union  has  occurred ; 
(3)  to  promote  the  restoration  of  the  normal  timctions 
of  the  part ;  and  (4)  to  attend  to  the  general  health  and 
comfort  of  the  patient.  n  ,n  i.L- 

1.  The  rahidiori,  or  as  it  is  popularly  called,  tiie  setting 
of  the  fracture,  should  not  be  undertaken  till  the  appa- 
ratus into  ^-hich  the  limb  is  to  be  permanently  placed  is 
ready  ;  but  the  fragments  should  be  temporarily  fixed  so 
as  to  prevent  further  injmys  such  as  a  sharp  fragment 
being  forced  through  the  skin.    Thus,  m  the  case  of  the 
lower  extremity,  the  injured  limb  may  be  bound  to  the 
sound  one,  or  secured  to  an  impromptu  si^lint  such  as  an 
umbrella  or  walking-stick,  by  a  handkerchief  ;  or  if  the 
patient  is  not  seen  till  ho  is  already  in  bed,  the  limb  may 
be  placed  between  sand-bags.    As  a  general  rule,  the 
fracture  should  be  reduced  as  soon  as  possible ;  but 
where  there  is  much  swelling,  the  part  may  be  wrapped 
in  a  pillow  or  secured  by  sand-bags  till  the  swelling  has 
sirbsidcd.    When  the  fractiu'O  is  transverse,  the  fragments 
will,  as  a  rule,  be  but  slightly  displaced,  and  little  as 
regards  reduction  Tsdll  bo  required.    In  other  instances, 
as  when  the  lino  of  fracture  is  oblique,  considerable 
ti-ouble  in  bringing  the  fragments  into  apposition  may  be 
experienced.    The  chief  obstacles  to  bo  overcome  arc  (1) 
the  contraction  of  the  muscles,  which  are  thrown  into 
action  by  the  irritation  of  the  fragments, _  and  (2)  the 
impaction  of  the  fragments,  or  the  interposition  of  niusclo 
or  tendon  between  them.    The  splint  (jr  other  apparatus 
being  in  readiness,  extension  in  the  case  of  fracture  of 
the  limb  should  ha  made  on  the  h)wer  fragment,  prefer- 
ably, as  a  rule,  tlu-ough  the  intervention  of  the  joint 
below.    Thus,  in  I'ractun!  of  tlio  fore-arm  or  leg,  oxten- 
.sion  should  l)e  made  from  the  hand  or  foot  iM^spectively, 
at  the  same  time  tha,t  countcr-extonsion  is  applicsd  to  the 
upper  fragment,  also  i)ivlVriibly  througli  the  joint  abovo. 
Wliilst  steady  traction  is  thus  Ixjing  made,  the  sui'gcou 
should  gently  manipulate  tlu)  fragments,  and  ho  should 
not  rest  satis'fi(!d  till  the  symmetry  of  the  part  has  b(>en 
as  far  as  possible  restored,  and  the  limb  is  found  both  on 
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inspection  and  measm'ement,  to  correspond  as  near  as 
may  be  -with  the  opposite  side.  In  this  jiosition  the  parts 
shoukl  be  hekl  till  the  apparatus  for  j^ormanently  fixing 
them  has  been  applied.  Whore  great  difficultj'  is  expeii- 
enced  in  reducing  the  fracture  owing  to  muscular  spasm, 
the  limb  should  be  flexed  or  placed  in  such  a  position  as 
will  tend  to  relax  the  opposing  muscle,  the  tendon  of 
which  in  some  cases  may  be  divided  subcutaneously  with 
advantage.  To  overcome  the  muscular  resistance,  ho«'- 
ever,  an  ancesthetic  may  at  times  be  necessarj^  In 
impacted  fractm-es  as  of  the  neck  of  the  humerus  or 
femur,  it  may  be  advisable  not  to  disturb  the  fragments, 
as  by  so  doing  non-union,  a  worse  condition  than  impac- 
tion, may  result.  The  special  methods  of  reduction 
which  may  be  required  for  certain  fractures  will  be  given 
under  Varieties  of  Eractm-e. 

2.  To  keep  the  fragments  in  apposition  till  union  has 
taken  place,  numerous  contrivances  have  been  invented. 
They  may  be  said  to  consist  of  splints,  cradles,  frac- 
ture-boxes, bandages  hardened  by  plaster  of  Paris,  silica, 
paraffin,  glue,  or  gum  and  chalk,  and  such  material  as 
gutta-percha,  poroplastic  felt,  and  leather,  moidded  to  the 
individual  case.  The  method  of  apiphjiiKj  splints  vn\\  be 
better  learnt  by  three  months'  dressing  in  the  wards  than 
byany  verbal  description.  The  points  that  should  be  chiefly 
attended  to  are  1.  The  splints  should  be  well  padded. 
2.  Pressure  should  not  be  made  over  points  of  bone.  3. 
Strapping  or  bandages  should  not  be  put  on  too  tightly. 
4.  Circular  constriction  of  the  limb  should  be  avoided. 
,5.  The  splints  where  possible  should  reach  beyond  the 
■joint  above  and  the  joint  below  the  fracture.  6.  The 
fractm-e  should  not,  as  a  rule,  be  covered  by  the  bandage. 
7.  The  patient  should  be  seen  within  twenty-fmu-  hom-s 
after  the  splints  have  been  applied,  as  swelling  of  the 
part  is  apt  to  occur,  and  the  bandages  thus  become  too 
tight.  8.  The  ]iart  having  once  been  properly  secured  in 
splints,  should  noi  needlessly  be  distiu-bed.  9.  Should 
the  fragments  become  displaced  from  spasm  of  the 
muscles,  steady  extension  as  by  a  stirru]K  weight,  and 
pulley  mil  usually  overcome  the  difliculty.  10.  The 
part  below  the  fracture  may  sometunes  be  bandaged  with 
advantage  to  prevent  aMloniii. 

The  time  the  splints  shoTild  be  kept  on  varies  greatly, 
and  will  be  stated  under  each  individual  fi-acture.  On 
their  removal  the  limb  should  be  kept  at  rest  for  some 
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tiino  lons;er  in  a  plaster  of  Taiis,  guin  aud  chalk,  or 
other  form  of  stiff  bandage  till  complete  consoKdatiou 
has  taken  place.  At  some  hospitals  the  fracture,  if  not 
severe,  is  jjlaced  at  once  in  a  plaster  of  Paris  handage  or 
plaster  of  Paris  splints.  If  this  or  other  similar  material 
is  used,  the  limb  should  he  well  padded  with  cotton  wool, 
the  toes  or  fingers  left  exposed,  and  the  joints  above  aud 
below  included  in  the  bandage.  The  patient  should  be 
visited  a  few  hoiu's  after  the  plaster  of  Paris  has  been 
applied,  so  that  should  the  circulation  have  become 
impeded  from  swelling  of  the  limb,  the  plaster  bandage 
may  be  removed  before  any  serious  damage  has  had 
time  to  ensue.  The  indications  for  at  once  removing,  or 
loosening  the  bandage  by  cutting  it  in  places  are :  1, 
much  pain;  2,  swelling;  3,  numbness;  and  4,  signs  of 
obstructed  cu-culation  in  the  fingers  or  toes.  Should  the 
bandage  become  loose  it  must  of  coui'se  be  removed  and 
re -applied. 

3.  Tv  pfomote  the  restoration  of  the  vormal  functions  of 
the  part  phj'siological  after-treatment  is  required.  Thus 
it  will  often  be  found  after  the  apparatus  is  finally  re- 
moved, especially  if  the  fractiu'e  is  near  a  joint,  that  the 
joint  is  stiff,  the  tendons  are  more  or  less  glued  togethei', 
and  the  muscles  wasted  and  atrophied.  Under  these 
circumstances  shampooing,  massage,  electricity,  friction 
with  stimulating  liniments,  and  passive  movements  of 
the  joint,  should  be  sedulously  employed. 

4.  Tlie  (jenerul  health  and  comfort  of  the  patient  should 
not  bo  neglected.  Thus  if  he  is  confined  to  bed,  boards 
should  be  substituted  for  the  ordinary  webbing  or  steel 
laths  of  the  bedstead ;  the  sheets  shouhl  be  kept  smooth, 
and  bed-sores  guarded  against  by  hardening  the  slcin 
over  prominent  parts  of  bono  by  spirit  lotions  and  bj' 
the  use  of  water-cushions.  Old  people  should  not  ho 
kept  too  long  in  bed,  lest  passive  congestions  of  the 
lungs  occur.  The  general  health  should  bo  promoted 
by  attention  to  the  secretions,  regulation  of  the  diet, 
and  administration  of  sedatives  to  relieve  pain  and  pro- 
mote sleep. 

Ununited  fracture  anu  false  joint. — An  unimilrd 
fracture  is  one  in  which  the  fragments  are  either  totally 
imimited,  or  merely  bound  together  by  fibrous  tissue. 
Some  fractures,  such  as  transN'orso  fractiu'cs  of  tho 
patella,  and  fractures  extending  into  joints  in  general, 
seldom  or  never  unite  by  bone,  but  remain  merely  bound 
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together  by  fibrous  tissue;  but  as  fibrous  union  here 
appears  to  "be  the  normal  motliod  of  repair  tliey  are  not, 
as  a  rule,  spoken  of  as  ununited  fractures.  The  condition 
of  the  fragments  varies.  They  may  be  completely 
separated,  ^\'ith  the  ends  rounded  off  and  the  medullary 
canal  closed;  or  they  may  be  bound  together  with 
long  pliable  bands  of  fibrous  tissue  pemiitting  of  con- 
siderable movement,  or  by  tough  fibrous  bands  allow- 
ing of  but  very  little,  or  by  a  fibro-cartilaginous 
material— a  kind  of  ensheathing  callus.  The  last  con- 
dition, however,  is  thought  by  some  to  be  merely  an 
example  of  delayed  union  and  not  one  of  permanent 
ununited  fracture. 

A  false  joint  is  merely  a  variety  of  tmuidted  fracture  m 
which  the  ends  of  the  fragments  are  rounded  off  and 
eburnated,  or  covered  with  a  layer  of  fibrous  tissue  or 
fibro-cartilage,  and  enclosed  in  a  strong  fibrous^  capsule 
formed  by  the  condensation  of  the  surrounding  soft 
tissues.  A  fluid  resembling  syno^-ia  has  occasionally 
been  found  within  the  capsule.  A  false  j  oint  may  resemble 
a  hinge  or  a  ball-and-socket  joint.  The  former  condition 
is  move  common  in  fractures  near  the  articular  ends  of 
bone  where  rotatory  as  well  as  angular  movement  may 
occur- ;  the  latter  in  the  shaft  where  angular  movement 
only  is  permitted.  _     .      ,     m    ,  7 

•.  The  (kiuses  are  local  and  constitutional,  ihe  local  are 
1  the  fragments  not  having  been  kept  thoroughly  at 
rest;  2,  the  fragments  not  having  been  placed  m  apposi- 
tion  in  consequence  of  («)  muscular  contraction ;  {b)  the 
loss  of  a  large  piece  of  bone,  as  in  compound  fracture ; 
(c)  the  intervention  of  a  piece  of  muscle,  tendon.  or_  peri- 
osteum between  the  fragments ;  and  {d)  the  effusion  of 
synovial  fluid  in  the  case  of  a  fracture  into  a  joint; 
;}  the  necrosis  of  the  end  of  one  of  the  fragments; 
4'  interference  with  the  arterial  supply  of  one  of  the 
fra'nnents,  as  from  injury  of  the  medullary  artery ;  and 
5  the  poor  supply  of  blood  to  one  of  the  fragments,  as 
iA  fracture  of  the'anatomical  neck  of  the  humerus. 

The  ronstitiitioiial  causes  arc  such  as  lower  the  vitality, 
and  consequent  power  of  repair  of  the  tissues,  as  sn^ilis, 
struma,  gout,  Bright's  disease,  fever,  sciirvj-,  the  cancer- 
ous cachexia,  pregnancy,  old  age,  .alteration  of  the 
patient's  habits,  sudden  deprivation  of  stimulants,  and 
lastly,  the  loss  of  nervous  influence  from  luiury  or 
disease  of  the  nerve-centres  or  nerve-cords,  bometunes 
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the  caUus,  after  having  been  formed,  appears  to  he 
re-absorbed,  the  fractiu-e  being  then  spoken  of  as  disunited. 
This  appears  to  be  not  uncommon  in  scnr^^^ 

2'rea<'/»eHf.— Constitutional  as  well  as  local  treatment 
may  be  requii-ed .  In  recent  cases—? .  e. ,  where  the  f ractiu-e 
is  foimd  imimited  after  having  been  kept  m  splmtsfor  the 
usual  time,  a  conchtion  sometimes  called  delayed  union  m 
contradistinction  to  ununited  fracture,  the  splints  should 
be  re-applied,  and  in  such  a  manner  as  to  ensure  perfect 
immobility  of  the  fi-agments ;  whilst  the  general  health 
should  be  improved  by  every  means  in  our  power ;  and 
any  constitutional  taint  as  s>-p^hilis,  gout,  &c.,  that  may 
be  detected,  combated  by  appropriate  remedies.  If  the 
patient  has  been  accustomed  to  stimulants,  and  has  been 
deprived  of  them,  he  should  be  allowed  a  moderate 
quantity.  In  some  cases  it  may  be  expedient  to  put  the 
fractiu-e  in  an  immovable  apparatus,  and  let  the  patient 
get  about  on  enriches.  Should  union  still  not  occur,  the 
ends  of  the  fragments  should  be  rubbed  together  to  excite 
some  amount  of  inflammation,  and  splints  or  other 
apparatus  be  again  applied.  This  faihng,  and  in  long- 
standing cases,  two  com-ses  are  open ;  either  to  try  to 
unite  the  fragments  by  some  operative  procedure,  or  to 
apply  some  form  of  permanent  apparatus  to  fix  them  in 
position.  The  choice  of  these  methods  will  depend  upon 
the  situation  of  the  fractiu-e,  whether  it  is  of  the  natui-e 
of  an  ununited  fracture  or  a  false  joint;  and  tipon  the 
patient's  agCj  constitutional  condition,  occupation,  and 
condition  of  life.  Thus,  in  the  case  of  an  ununited  fracture 
of  the  upper  third  of  the  femm-  in  a  patient  of  advanced 
age  or  of  broken  constitution,  an  operation  is  attended 
■with  the  greatest  risk  to  life,  and  for  such,  some  form  of 
apparatus  is  better  suited.  But  whore  the  patient  is 
yoimg  or  of  good  constitution,  or  his  occupation  is  such 
that  ho  cannot  afford  an  apparatus  and  the  continual 
expense  of  keeping  it  in  good  order,  and  especially 
in  the  case  of  the  shaft  of  tho  humerus,  an  operation  may 
bo  undertaken.  Such  oporatious  may  bo  divided  into  two 
classes — 1,  those  having  for  their  object  tho  sotting  up  of 
inHammation  aboiit  tho  ends  of  the  fragments,  or  in  the 
fibrous  tissue  luiiting  them,  and  so  inducing  ossification ; 
and  2,  tho  ciitting  out  of  tho  false  joint,  and  bringing  tho 
refreshed  siu-facos  of  tlio  bono  into  apposition,  and  k(3op- 
ing  them  there  till  union  has  occurred.  vVmong  the  former, 
which  are  applicable  to  an  ununited  fracture  rather 
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than  to  a  false  joint,  maj'  bo  mentioned — 1,  the  sub- 
cutaneous scraping  of  the  ends  of  the  fragments ;  2, 
passing  a  seton  between  them ;  and  3,  cutting  down 
upon,  and  inserting  ivory  pegs  in  the  frag-ments.  Of 
these  the  subcutaneous  method  appears  attended  with 
the  least  risk,  and  is  the  one  that  should  as  a  rule  be  first 
undertaken.  The  passage  of  a  seton  is  highlj-  dangerous. 
The  operation  for  cutting  out  a  false  joint  consists  in 
making  an  incision  down  to  the  bone,  and  then  chiselling 
or  sawing  away  obliquely  the  ends  of  the  fragments  and 
wiring  them  together,  or  fixing  them  by  ivory  or  metal 
jDegs.  This  operation,  though  attended  with  less  risks 
than  formerly,  is  still  a  grave  one,  and  should  only  be 
undertaken  after  the  case  has  been  fair-lj-  weighed  in  all 
its  aspects. 

Maitjnited  eeacttxre  oe.  viciotis  inaox.— 1.  Prac- 
tures  in  consequence  of  having  been  improperly  set 
or  not  kept  at  rest  in  a  good  position,  may  unite  at  an 
angle,  or  in  some  other  faulty  direction.  2.  If  splints 
have  heen  removed  too  early,  or  in  the  case  of  the  lower 
extremit}^  the  patient  has  been  allowed  to  walk  too  soon, 
the  callus  may  yield,  and  deformity  result.  3.  Two 
adjacent  bones",  as  the  radius  and  ulna  in  the  fore-ai-m, 
may  become  united  to  each  other  by  calkis.  4.  A  gi-een- 
stick  fracture  from  neglect  to  straigliten  the  partially  bent 
bone  before  applying  splints  may  consolidate  in  its  dis- 
torted condition. 

Treatment.— li  the  fracture  is  recent,  and  the  fragments 
are  not  firmly  united,  the  patient  should  be  placed  under 
chloroform,  and  the  faulty  position  rectified  and  splmts 
properly  applied.  If  firm'union  has  already  occurred,  an 
attempt  should  bo  made  to  refracture  the  bone  under 
chloroform ;  and  if  this  fails,  and  in  long-standing  cases, 
subcutaneous  osteotomy  may  in  some  instances  be  per- 
formed, or  a  wedge-shaped  piece  of  bono  removed. 
"Where  a  sharp  fraginent  projects  beneath  the  skin,  it  may 
sometimes  be  advantageously  sawn  off.  though  it  should 
be  remembered  that  it  will  often  become  rounded  off  with 
time. 

Sepakation  of  EnrnYSES.— This  mjury  may  be 
regarded  as  a  varietv  of  fracture.  It  consists  in  the 
forcible  wrenching  of  the  epiphysis  from  the  shaft  at  their 
cartilaginoTis  lino  of  union,  and  consequently  can  only 
occur  ui  subjects  under  twenty-one  years  of  age,  the 
period  at  wliich  nearly  all  of  the  epiphyses  have  umted 


COilPOUND  rEACTUKE. 


165 


mtli  the  cliapliyses.  The  injury  is  most  common  m  the 
upper  and  lower  ends  of  the  humerus,  and,  from  the 
proximity  of  the  epiphyseal  Line  to  the  shoulder  and 
elbow-joints,  is  liable  to  be  mistaken  for  a  dislocation. 
Eepair' usually  takes  place  by  osseous  tissue;  hence  the 
bone  ceases  to  grow  at  the  injured  end,  and  permanent 
shorteninc;  of  the  limb  if  the  patient  has  not  completed 
his  gTO-ni;h  will  then  result.  For  treatment,  see  Special 
fractures  and  dislocations. 

A  COMPOTXND  FRACTUEE  is  One  in  which  there  is  a 
wound  through  the  skin  and  other  soft  tissues  leading  to 
the  fi'acture. 

Cause. — The  wound  may  be  produced,  1,  At  the  same 
time  as  the  fracture,  either  by  the  violence  directly  tear- 
ing open  the  soft  tissues,  or  as  is  more  usually  the  case, 
by  one  of  the  fragments  being  forced  through  the  skin, 
either  by  the  original  yiolence  or  by  muscular  contraction. 

2.  Subsequently  to  the  fracture,  by  the  patient  trying  to 
rise  or  use  the  injiu'ed  Umb ;  or  by  want  of  care  in  removing 
the  clothes,  in  handling  the  fractm-e,  or  trying  for  crepitus. 

3.  Still  later,  by  ulceration  or  sloughing  of  the  soft  parts 
due  to  inflammation  set  up  by  the  laceration  of  the  tissues 
or  the  pressui-e  of  a  projecting  fragment. 

State  of  tlie  parts. — There  maybe  a  mere  puncture,  with 
little  if  any  additional  injury  to  the  soft  tissues  than  may 
be  met  with  in  simple  fractm-e ;  or  with  or  without  a 
large  external  wound  of  the  skin  there  may  be  extensive 
laceration  of  the  soft  tissues,  protrusion  of  one  or  other 
fragment,  extensive  comminution  of  the  bone,  implication 
of  a  large  joint,  rupture  of  the  main  artery,  vein  or  nerve, 
and  in  extreme  cases  the  crushing  and  laceration  of  the 
whole  of  the  injui-ed  part. 

Union  of  compound  fracture. — When  the  wound  is  small, 
and  has  been  closed  at  once,  and  the  soft  parts  are  but 
little  injured,  the  ]iroccss  of  repair  is  as  a  rule  similar  to 
that  of  simple  fracture.  When  the  wound  is  large,  or 
there  is  much  laceration  of  the  soft  tissues  or  comminution 
of  the  bono,  supjmration  is  very  liable  to  ensue,  and  union 
is  then  effected  by  granulations  springing  from  the  ends 
of  the  fragments  and  periosteum,  the  process  being 
analogous  to  union  of  the  soft  jiarts  by  tho  second  inten- 
tion. The  granulations  oitli(;r  undergo  (lir(!ct  ossiilcation, 
or  first  pass  through  a  fil>rous,  or  in  some  instances  a 
cartilaginous  stage.  The  loose  fragments  and  injured 
tissues,  where  the  bone  is  comminuted  and  tho  soft  parts 
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are  bruised  or  lacercated,  are  cast  oi¥  by  tbe  process  of 
ulceration  (Fig.  38j,  before  healing  ensues.  Where,  how- 
ever, a  fragment  retains  its  connection  to  the  periosteum, 
it  may  not  lose  its  vitality,  and  may  help  in  the  restoration 

of  the  bone.  Where  a  large 
portion  of  bone  is  denuded  of 
periosteum  it  generallj-  dies,  and 
is  usually  separated  as  in  the 
ordinary  process  of  necrosis  (Fig. 
38).  It  may,  however,  become 
embedded  in  the  new  bone,  and 
remain  a  source  of  irritation  for 
years. 

Bangers  of  compound  fracture. 
— 1.  Immediate  dangers:  shock 
and  coUajise  from  loss  of  blood 
which  may  prove  fatal  in  a  few 
hours ;  more  rarely  fat-embolism. 
2.  Intermediate  dangers  :  seiDtic 
inflammation,  erysipelas,  sa^jrae- 
mia,  septicfemia,  pyaemia,  and 
tetanus.  3.  Late  dangers:  hectic, 
lardaceous  disease,  and  exhaustion 
from  long  continued  sui^ijuration. 

The  Treatment  \3.r\Qs  according 
to  the  state  of  the  parts,  the  age 
and  health  of  the  patient,  and 
the  situation  of  the  fracture. 
Our  aim,  when  possible,  should 
be  to  convert  a  compound  into  a  .simple  fractm-c.  Thus, 
when  the  wound  is  small,  a  mere  punctm-e,  it  should, 
after  being  well  dusted  with  iodoform,  be  closed  by  a  piece 
of  antiseptic  gauze,  and  the  case  treated  as  a  simple  fracture. 
When  the  wound  is  largo  and  lacerated,  or  other  serious 
injury  of  the  bone,  soft  parts  or  neighbouring  joint  has 
been  sustained,  the  question  of  amputation  will  arise. 
(See  Amputation,  hi  (Jompound  Fracture,  ]).  167.)  Having 
however  determined  to  save  the  limb,  the  indications  are — 
(1)  to  reduce  the  fractm-e,  and  maintain  the  fragments  at 
perfect  rest;  and  (2),  to  promote  the  healthy  healing  of 
the  wound.  The  fracture  should  bo  set  as  described 
under  simple  fracture  ;  if  the  fragments  jtrotrudo  they 
should  be  reduced  wlicre  practicable,  sawn  off  where  not, 
enlarging  the  wound  in  the  sl;in  if  necessary,  but  taking 
care  not  to  remove  more  bone  than  is  sufficient  to  accom- 


FiG.  38. — Diagram  show- 
ing process  of  separa- 
tion of  necrosed  bone 
in  compound  fi'aoture. 
A.  Ensheathing  cal- 
lus ;  B.  Internal  cal- 
his  ;  c.  Necrosed  frag- 
ments. D.  Granula- 
tions lining  wound 
leading  to  fracture. 
(After  BillrotL.) 
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plisli  the  object.  The  parts  should  be  placed  in  some 
form  of  apparatus,  so  arranged  that  the  wound  is  not 
covered  by  it  and  is  freely  accessible  for  dressing  without 
disturbing  the  fragments.  The  wound  should  be  rendered 
aseptic  and  kept  freely  drained  to  prevent  the  decom- 
position of  any  extravasated  blood  and  discharges.  A 
careful  inspection  ought  to  be  made  daily  to  see  that 
the  drainage  is  efficient;  and  if  any  collection  of  pus 
which  is  apt  to  form  in  the  inter-muscular  planes  be 
discovered,  it  should  be  let  out  with  antiseptic  precautious 
and  the  wound  drained.  Any  portions  of  bone  that 
may  necrose  shoirld  be  removed  as  soon  as  loose.  Wben 
the  wound  has  healed  the  fractm-e  should  be_  treated  in 
the  same  way  as  a  simple  one.  Any  complications  as 
erysipelas,  sapra?mia,  &c.,  that  may  occur  must  be  treated 
as  described  in  other  parts  of  the  book.  The  constitutional 
treatment  that  will  be  required  is  that  indicated  in  other 
severe  injuries.    (See  also  Simple  Fradure.) 

Question  of  amputation  in  compound  fracture. — In  slight 
and  uncomplicated  cases,  and  in  those  severe  injuries  in 
which  the  limb  is  completely  shattered,  the  coui'se  to  be 
pursued  is  quite  clcai' ;  in  the  one  case  to  spare  the  limb, 
and  in  the  other  to  amputate  immediately.  But  in  other 
instances  the  question  of  attempting  to  save  versus  ampu- 
tate becomes  one  of  the  most  serious  and  anxious  that  the 
siu'geon  has  to  decide.  No  one  sign  of  those  to  be  men- 
tioned below  as  calling  for  amputation  is  in  itself  alone  in 
every  case  a  sufficient  reason  for  amputating,  and  when 
in  doubt  we  cannot  do  better  than  follow  the  rule  laid 
down  by  Mr.  Bryant  of  '  waiting,'  unless  the  patient  be 
old,  in  which  case  immediate  amjmtation  should  be  per- 
foimed.  "With  this  res(3rvation  it  may  be  said  that  we 
should  amputate, — 1.  If  there  is  great  laceration  of  the 
soft  parts  and  extensive  loss  of  skin.  2.  If  there  is  much 
comminution  of  the  bf)ne.  3.  If  the  main  artei'y  or  nerves 
of  the  limb  are  torn.  4.  If  a  largo  joint  is  implicated. 
5.  If  the  bmb  is  likely  to  bo  of  little  subsequent  service 
from  the  severity  of  the  injury  ;  and  (i.  If  the  patient  is 
old  or  of  a  broken-down  (■onstitution.  The  abovo  indica- 
tions for  amputation  are  more  im])erative  if  the  fracture 
involves  the  lower  extremity,  esjiecially  the  femur;  but 
each  case  must  be  judg(!d  on  its  own  merits,  and  some 
surgeons  will  attem])t  iu  save  what  others  condemn,  livery 
legitimate  effort  shoidd  of  coiirsi!  be  made  to  save  a  lind), 
but  we  must  rcmeml^er  that  in  attempting  to  do  so  we 
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inay  place  the  patient's  life  in  clanger  ;  and  that  too  often 
it  is  a  question  of  the  limb  versus  the  life. 

If  amputation  is  not  performed  at  once  or  Avithin  the 
first  twenty-four  hours,  and  it  becomes  then  evident  that 
the  limb  must  be  sacrificed,  the  amputation  should  not  as 
a  rule  be  undertaken  till  the  traumatic  fever  has  subsided, 
the  surgeon  watching  carefully  for  the  most  favoui-able 
opportunity  that  presents  itself.  .  The  signs  calling  for 
amputation  during  the  suppm-ating  stage  are :  Exten- 
sive suppuration,  great  sloughing-  of  the  soft  tissues, 
inflammation  and  suppuration  in  a  neighbouiing  joint, 
necrosis  of  large  portions  of  bone,  exhaustion,  hectic,  and 
lardaceous  disease. 

CoMPLiCATioivs  OF  FRACTURE. — simple  fradure  may 
be  complicated  by  any  of  the  general  affections  attending 
other  injuries,  as  shock,  traumatic  delirium,  tetanus,  reten- 
tion of  urine;  and  bj'  such  local  conditions  as  concomitant 
dislocation,  extravasation  of  blood,  rupture  of  the  main 
artery,  vein  or  nerve,  iviplication  of  a  joint,  gangrene  from 
tight  bandaging,  paralysis  fi'om  the  use  of  a  criitch,  or 
the  implication  of  nerve  in  the  callus,  venous  thrombosis, 
embolism',  formation  of  idcers  or  bed-sores  over  promi- 
nences of  bone,  erysipelas,  fat-embolism,  and  sxippuration 
where  there  is  much  laceration  of  the  tissues  ■^s'itli  giving 
■way  of  the  skin,  the  fracture  then  becoming  compound. 

A  compound  fracture  may  in  consequence  of  the  oj^en 
wound  be  comjjlicated,  in  addition  to  the  above  mentioned 
affections,  by  septic  infiammntion  and  suppuration,  necrosis, 
saprcemia,  septiccemia,  pyamia  and  hectic. 

Of  these  complications  of  fracture,  whether  simple  or 
compound,  the  only  ones  that  need  bo  described  here  are 
the  following  : — ■ 

Fracture  combined,  iviih  dislocation. — In  simide  fractiu'e 
the  treatment  ('onsists  in  placing  where  possibh'  the  frac- 
ture in  splints,  and  thou  attempting  the  reduction  of  the 
dislocation.  WTicro  the  dislocated  end  cannot  bo  replaced 
the  fragments  miist  be  allowed  to  consolidate,  and  another 
attem]it  then  made  to  reduce  the  dislocation  ;  or  the  siir- 
geon  may  try  to  niani]iulato  the  dislocated  portion  into  its 
socket,  and  th(>n  a]i])ly  s]ilints  to  the  fracture.  In  com- 
jjound  fracture  this  conqilication  is  a  nmch  more  sej-ious 
one,  csiiecially  when  it  occurs  in  the  lowiu- exti-emity.  and 
involves  one  of  the  larger  joints.  In  the  knee,  ankle, 
and  wrist,  anqiutation,  and  in  the  elboAV  and  .shoulder, 
excision,  is  usually  indicated.    In  the  .smaller  joints  the 
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dislocation'  mcay  be  recTucecl,  and  the  case  treated  as  a 
wonnded  joint  couiplicatod  by  fractnre. 

Fradure  implicating  a  joint. — A  simple  fracture  extend- 
ing into  a  joint  is  not  an  uncommon  accident ;  indeed,  the 
elbow-  and  knee-joints  are  always  involved  in  fractui-e  of 
the  olecranon  and  patella  respectively,  and  tlie  shoulder 
and  bip-joints  in  the  intra- cap.sular  fracture  of  the  neck 
of  tbe  humerus  and  femur.  The  affected  joint  may  be- 
come stiff:  or  ankylosed,  tbougb  usually  no  serious  mis- 
cliief  ensues.  Suppm-ation  is  very  rare.  Tbe  limb  in 
putting  up  tbe  fracture  should  be  placed,  except  in  tbe  case 
of  fracture  of  the  olecranon,  in  a  position  in  which  it  will 
be  of  most  service  should  bony  ankylosis  ensue.  Inflam- 
mation and  stiffness  of  the  joint  from  fibrous  adhesions 
should  be  treated  in  the  way  described  under  ' '  Diseases 
of  the  Joints."  A  compoimd  fracture  extending  into  a 
joint,  though  more  serious,  does  not  necessarily  call  for 
amputation  or  excision,  and  may  be  treated  in  the  way 
described  under  wounds  of  joints.  But  should  such  be 
rec[uired,  excision  in  the  upper  extremity  and  amputation 
in  the  lower  may  be  said  with  certain  reservations  to  be 
the  rule  of  practice.  If  an  operation  is  considered  unneces- 
sary the  case  should  be  treated  as  a  wounded  joint,  and 
sjdints  according  to  the  variety  of  fractru'c  ajiplied. 

Fut-Eiiihvlism  is  a  rare  complication  of  fracture,  but  is 
more  fi'equent  in  the  compound  than  in  the  simple 
variety.  It  appears  that  in  consequence  of  the  ci'ushing 
of  the  medulla,  fat-globules  gain  admission  into  the 
veins,  and  become  lodged  in  the  cajiillaries  of  the  lungs, 
brain,  kidneys,  and  other  organs.  It  is  attended  by  signs 
of  dyspnoea,  cyanosis  or  pallor,  collapse,  ii'regular  action 
of  the  heart,  and  at  times  Ijy  c(jma  and  death.  Venesec- 
tion, injection  of  ether  into  the  veins,  and  artificial 
respiration  have  been  suggested  in  the  way  of  treatment. 

(Jriitrh-pahjl  is  due  to  the  pressure  of  a  crutch  on  the 
I)rachial  plexus.  Tiio  paralysis  usually  iiasscs  off  when 
the  crutch  is  no  longer  Tisod.  Should  it  not  do  so,  elec- 
tricity and  massage  may  bo  om]doye(l. 

raraiijsis  or  nauralgia  sonrotimcs  occurs  in  consoqucnco 
of  the  iin]>licati()n  of  a,  nerve  in  the  callus.  An  operation 
is  then  at  times  no(;('ssa.ry  to  lilxirato  the  ni'rv(!. 

(.laiujrcne  frojn  ii(jld  h:tndn(iiii(j  is  occasioually  met  with, 
and  is  of  the  moist  variety.  All  bandages' should,  of 
coin-so,  bo  at  oiuio  removed,  in  tho  h()])o'  that  the  linrb 
may  recover.    When  tho  gangrono  is  thoroughly  ostab- 
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lished,  amputation  above  the  seat  of  fractui'e,  and  of 
course  "well  beyond  the  gangrene,  must  be  perfoiined. 

Extravasation  of  hJood  in  the  tissues  is  not  uncommon 
in  simple  fractiu'e,  owing  to  the  tearing  of  some  of  the 
smaller  blood-yessols  by  one  of  the  rough  fragments. 
The  extravasated  blood  causes  in  some  instances  con- 
siderable swelling,  and  on  making  its  way  to  the  surface 
gives  the  -part  a  bruised  and  black  api^earance,  and  fi'e- 
quently  causes  the  cuticle  over  it  to  be  raised  into  blebs. 
These  blebs  differ  from  those  formed  in  gangrene  in  that 
they  are  fixed  and  fii'm,  whilst  the  latter  are  movable 
over  the  moist  and  slijipery  skin  beneath.  Xo  special 
treatment  is  required,  the  blebs  should  not  be  opened, 
and  the  blood  will  gradually  bo  absorbed.  Earely,  suppu- 
ration ensues. 

Rupture  of  the  main  artery  or  vein  occasionally  occurs, 
causing  when  the  skin  is  unbroken  a  tense  swelling  at 
the  seat  of  fracture,  attended  in  the  case  of  the  arteiy  by 
coldness  of  the  limb,  and  cessation  of  the  pulse  in  the 
arteries  below.  In  compound  fracture,  ruptiu-e  of  the 
artery  is,  as  a  rule,  easily  diagnosed  by  pressiu'e  on  the 
artery  above  the  fracture  stopping  the  bleeding.  Treat- 
ment,— Should  the  swelling  in  simple  fractiu'e  increase  in 
spite  of  elevation  of  the  limb,  cold,  and  pressiu-e  on  the 
main  arterj^  above,  and  gangrene  threaten,  three  courses 
are  open : — ligatm-e  of  the  artery  above,  tying  the  artery 
at  the  seat  of  fracture,  or  amputation.  In  the  lower  liuib 
amputation  is  probabl}^  as  a  rule,  the  safest  course ;  in 
the  upper  limb  ligature  of  the  vessel  at  the  seat  of  frac- 
ture may  be  attempted.  But  the  conditions  that  call  for 
the  adoption  of  one  or  other  of  those  methods  are  too  various 
to  discuss  here.  In  compound  fractui-o  the  vessel  should 
be  tied  in  the  wound  if  possible.  If  not.  amputation  will 
probably,  though  not  invariably,  be  the  right  coui'se. 

nsTJuniEs  OF  joints. 

Contusions  of  joints  maybe  produced  by  any  mechani- 
cal violence.  T'hoy  are  generally  attendi'd  with  ]iain  and 
stiffness  on  movoiiHnit,  and,  in  severe  cases,  by  swelling 
from  effusion  of  blood  {luvwartJirosis).  and  later,  of  serous 
fluid  {synovitis)  into  the  s;s-novial  cavity.  If  the  contusion 
is  neglected,  es^iecially  in  striunous  children,  .acute  or 
chron'ic  inflanimatorv  changes  may  ensue,  leading  to  de- 
struction of  the  joint.    T/ic  treatment  consists  m  placing 
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the  part  at  rest  on  a  splint,  or  in  a  plaster- of -Pans  band- 
age, and  applying  cold  by  means  of  an  ico  bag  or  Leiter's 
tubes.  Where  there  is  much  effusion  into  the  synovial 
cavity,  and  consequently  considerable  tension  and  paia, 
aspii-ation  of  the  joiat  may  be  advantageously  practised, 
and  pressm'e  afterwards  applied. 

Speaixs.— A  sprain  is  a  stretching  or  partial  rupture 
of  the  ligaments  of  a  joint  -without  separation  of  the 
articular  sm-f aces.  Sprains  are  generally  due  to  a  violent 
wrench  or  twist  of  the  joint,  and  are  often  accompanied 
by  laceration  of  the  tendons  and  other  soft  tissues  around. 
They  are  of  most  frequent  occrn'rence  in  the  ankle,  shoulder, 
wiist  and  knee. 

Signs  and  diagnosis. — Severe  pain,  often  localized  to 
certain  points,  and  increased  on  movement,  inability  to 
bear  weight  on  the  Hmb,  swelling  and  ecchjunosis  from 
effusion  of  blood  in  and  aroimd  the  joint,  and  later 
inflammatory  effusion  into  the  sjmovial  cavity.  The  ab- 
sence of  signs  of  fractiu'eorof  dislocation  will  usually  suffice 
to  distinguish  a  sprain  from  one  or  other  of  these  injuries  ; 
but  where  there  is  much  s-welling  it  may  he  difficult  or 
impossible  to  make  a  diagnosis  till  the  swelling  has  sub- 
sided. If  in  any  doubt  the  injm'y  shoidd  be  treated  as  a 
fractiu'e. 

The  consequences  of  a  neglected  sprain  may  be  very 
serious,  especially  in  rheumatic  and  gouty  subjects. 
Thus,  as  the  I'esult  of  the  inflammatoiy  products  being 
but  paitially  absorbed,  the  impoii'cct  repair  of  the  torn 
ligaments,  the  foixaatiou  of  fibrous  adhesions  in  and 
around  the  joint,  and  the  glueing  of  the  surrounding- 
tendons  to  their  sheaths,  a  sprain  may  bo  followed  by 
long  continued  pain,  stiffness,  weakness  and  even  anky- 
losis of  the  joint.  Ai  times  in  strumous  subjects  a  sprain 
may  be  the  starting  ]ioint  of  dcstriictive  joint-disease. 

Treatment. — The  indications  ar(_!  to  place  the  joint  at 
perfect  rest  till  the  torn  ligaments  have  had  time  to  heal ; 
to  2'revont  or  subdue  inlhuiniiation  ;  and,  should  stiffness 
or  a,nkylosis  have  ensued,  to  I'ostore  the  mobility  of  the 
joint  by  breaking  down  any  adhesions  that  may  have 
i'onnod.  Thus,  it  seen  at  once,  a  plaster  of  l'a,ris  or  a 
Martin's  bandage  should  lie  ])ut  on  ;  or  if  much  swelling 
has  already  occiiri'ed,  the  iiarts  shoidd  bo  ]ilaced  on  a 
splint,  or  in  a  sling,  and  either  cold  in  the  form  of  lead- 
lotion  or  ice,  or  In^iit  in  the  form  of  hot  fomentations 
applied.    For  very  slight  cases,  however,  a  few  days'  rest, 
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with  tlie  part  siipported  by  a  wet  bandage,  followed  by 
the  use  of  a  stimulating  liniment,  is  all  that  is  usually, 
necessary.  The  joint  in  any  case  should  not  be  kept  too 
long  at  rest  lost  stiffness  ensiie ;  but  as  soon  as  all  signs 
of  inflammation  have  disappeared  passive  movements 
should  at  once  be  begim.  Should  stiffness  or  ankylosis 
have  already  occurred,  friction,  shampooing,  and  massage 
may  be  tried;  or  the  joint  may  be  forcibly  wi-enched 
under  an  anJEsthetic,  provided  all  signs  of  active  iaflam- 
mation  have  ceased. 

DiSLOCATioisrs.— A  dislocation  is  the  forcible  separa,tion 
of  the  articular  end  of  a  bone  from  the  part  with  which  it 
is  naturally  in  contact. 

Varieties. — Dislocations  may  be  divided  into  the  Con- 
genital  and  the  Acquired ;  the  latter  again  iato  the  Spo?z- 
ianeous  and  the  Traumntic.  The  Spojitaneous  are  those 
that  occur  as  the  result  of  disease  of  the  joints,  and 
are  treated  of  elsewhere  (see  Diseases  of  Joints).  The 
Traumatic,  or  accidental  dislocations,  with  which  we  are 
here  specially  concerned,  are  spoken  of  as  cnmjwund  ov 
simj)le  according  as  they  are,  or  are  not,  complicated  with 
an  external  woimd  leading  into  the  joint ;  and  in  either 
■case  as  complete  ov  partial  accordiiig  as  the  articular  siu- 
f  aces  are,  or  are  not,  com^Dletely  separated  from  each  other. 

The  causes  of  dislocation  are  predisposing  and  exciting. 
The  predisposing  causes  may  be  enumerated  as: — weakness 
of  the  ligaments  surroTinding  the  joint  from  previous 
dislocation  or  disease;  the  shape  of  the  joint— ball-and- 
eocket  joints  fi'om  their  extensive  range  of  niovcment 
being  more  easily  dislocated  than  the  hinge  ;  middle  life 
—the  bones  being  then  strong  and  capable  of  resisting 
fractui-e  and  the '  muscles  powerful ;  the  male  sex— men 
being  more  continually  exposed  to  violence  than  woinon. 
TJie  exciting  causes  arc  I'lsually  external  violence,  either  direct 
or  indirect,  and  sometimes  muscular  action.  Examples  of 
each  will  be  met  with  in  the  section  on  siiccial  dislocations. 

Signs. — Those  common  to  all  dislocations  are: — 1.  Altera- 
tion in  the  shape  of  the  joint.  2.  Inability  to  move  the 
limb  on  the  i)art  of  the  patient,  and  more  or  less  fixidity 
to  the  efforts  of  the  Surgeon.  ;?..An  alteration  iu  the 
relations  of  iioints  of  bone  about  the  joint.  4.  An  ab- 
normal position  of  tlie  end  of  the  displaced  bone  ;  and 
5.  Shortening  or  lengthening  of  the  limb,  or  an  alteration 
of  its  axis.  TIki  signs  are  frequently  obscured  by  swelling 
in  and  about  the  joint,  duo  to  extravasation  of  blood  or 


rN-JTJElES  OF  JOINTS— DISLOCATIONS. 


173 


effusion  of  synovial  fluid.  Hence  the  importance  of  accu- 
rately ascertaining  tlio  natm-e  of  the  injm'y  immediately 
after  the  accident,  as  when  sweRing  has  supervened  it 
may  not  bo  possible  to  make  a  diagnosis  till  it  has  sub- 
sided imdcr  the  influence  of  rest,  evaporating  lotions,  &c. 

The  state  of  the  parts  TV'ill  be  more  especially  referred  to 
imder  each  special  dislocation.  Here  it  may  be  briefly 
stated  that  the  head  of  the  bone  is  generally  forced  through 
the  capsular  ligament;  whilst  other  of  the  ligaments,  sur- 
rounding tendons,  and  muscles,  may  be  ruptm'ed  or  tightly  ' 
stretched,  and  the  arteries  and  nerves  displaced,  iiressecl 
upon,  or  torn.  In  the  ball-and-socket  joints  the  end  of 
the  bone  will  be  formd  either  opposite  the  rent  in  the 
capsule,  or  di'awn  to  some  distance  from  it  by  muscular 
contraction.  If  reduction  is  effected  early,  the  injmies  of 
the  ligaments  and  muscles  are  soon  repaii-ed ;  but  the 
siuToimding  hgaments  remain  for  some  time  weak,  and 
thus  predispose  to  re-dislocation.  Hence  the  imiiortance  of 
keeping  the  parts  at  rest  imtil  firm  union  of  the  ruptiu'cd 
capsular  and'  other  ligaments  has  occiu'red.  After  re- 
duction a  moderate  amoimt  of  inflammation  and  serous 
efih^ision  in  and  about  the  joint  generally  ensues,  but 
usually  subsides  in  a  few  days  ■  if  the  parts  ai'c  kept  at 
rest,  the  joint  becoming  gradually  restored  to  its  normal 
condition.  If  i-est  is  neglected,  however,  the  rent  in  the 
capsule  may  not  heal,  but  remain  as  a  jiermauent  hole 
vdth  smooth  edges,  allowing  the  head  of  the  bono  to  slip 
in  and  out  of  its  socket.  In  some  instances,  moreover, 
the  inflammation  may  rim  on  into  suppmiition,  which  may 
be  followed  by  ankylosis  of  the  joint. 

The  impp.di iiie'ids  to  reiluctidii  hi  recent  eases  arc : — 
1.  The  spasmodic  contraction  of  the  muscles  surrounding 
the  joint.    2.  The  small  size  of  tlie  rent  in  the  capsule. 

3.  The  hitching  of  points  of  bone  on  each  other;  and 

4.  The  inter] josition  of  ligaments,  tendons  or  musck'S. 
In  old  stundi)i(/  coses  : — 1.  The  formation  of  adhesions 
around  the  disjilaced  bone.  2.  Th<!  closure  of  tlu;  rent  in. 
the  capsule.  15.  The  permanent  shortening  of  the  liga- 
ments and  muscles  ;  and  1.  The  alteration  of  (he  sliapl'  of 
the  articular  surfaces,  in  ]iart  from  ahsinplion  and  in  ]>art 
from  the  formation  of  ni'w  bone.  The  contraction  of  tlio 
muscles  generally  incrmses  from  the  time  of  th(^  accideni ; 
hence  every  ho nr  fhi'  dislocation  remains  unreduced  the 
more  difficult  the  rcdnction  becomes. 

The  cunse<2uences  of  nun-redndion  arc  cither  the  forma- 
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tion  of  a  new  joint,  or  ankylosis;  tke  foi-mer  being 
more  conmion  in  ball-and-socket  joints,  the  latter  in 
hinge-joints.  When  any  movement  between  the  dis- 
located bones  exists,  the  osseous  surface  on  which  the 
dis2:)laced  bone  rests  is  converted  into  a  new  articirlar 
cavity  by  a  process  of  absorption  of  the  old  bone,  and  the 
formation  of  new  bone  around ;  the  end  of  the  displaced 
bone  becomes  adapted  by  a  similar  process  of  absorption 
■to  its  new  socket;  and  the  soft  tissues  aroimd  become 
condensed  so  as  to  form  a  kind  of  new  capsule.  The  old 
socket  iu  the  meantime  becomes  more  or  less_  obliterated, 
its  articular  cartilage  absorbed,  and  its  ca^dty  filled  up 
with  fibrous  tissue  or  new  bone.  The  range  of  movements 
in  the  newly-formed  joint  will  at  first  be  Limited  ;  but  in 
the  course  of  time  under  appropriate  treatment  will  be- 
come much  more  free,  and  a  very  faiily  usefirl  limb  may 
be  attained.  When  on  the  other  hand  the  dislocated 
bone  is  immovably  fixed  upon  another,  the  articrdar 
cartilage  is  absorbed,  the  contiguous  osseous  suiiaces 
unite,  and  bony  ankylosis  is  said  to  ensue.  The  muscles, 
moreover,  from  want  of  use  undergo  shortenmg  or  partial 
atrophy  and  fatty  degeneration,  leading  the  limb  m  a 
more  or  less  shi'unken  and  wasted  condition. 

Treatment.— The  indications  are  1.  To  replace  the 
articular  surfaces  in  contact ;  and  2.  To  keep  them  there 
tiU  the  rent  in  the  capsule  has  iimted  and  the  torn  liga- 
ments and  muscles  have  had  time  to  heal.  Unless  the 
case  is  seen  immediately  after  the  accident,  whilst  the 
patient  is  faint,  and  the  muscles  are  m  consequence  re- 
laxed, an  anesthetic  had  better  be  given  to  overcome  the 
resistance  of  the  muscles.  The  reduction  may  then  bo 
effected  either  by,  1,  manipnlation  ox  2,  crfni/JO". 

1  Munnndation  consists  in  putting  the  Lnib  thi-ough 
certain  movements  of  fiexion,  extension,  rotation,  and 
circumduction,  according  to  the  situation  and  variety  of 
the  dislocation.  By  means  of  these  movomonts  wo  en- 
deavour-—1.  To  overcome  the  obstacles  to  reduction  by 
relaxing  the  strctclied  ligaments  and  tendons,  and  dis- 
cn-aLnng  any  hitching  points  of  bone ;  and  2.  To  make 
the  displaced  head  retrace  as  it  were  its  steps  and  re-enter 
its  socket.  In  order  to  employ  manijiulation  succcssfnlly 
it  is  essential  that  the  Surgeon  should  know  the  anatomy 
of  the  part,  the  direction  in  which  the  bone  has  travelled 
to  reach  its  abnormal  situation,  and  the  probable  position 
of  the  rent  iu  the  capsule. 
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2.  Extension  is  a  much  less  scientific  method  of  reducing 
a  dislocation,  and  should  never  be  resorted  to,  excej^it  in 
certain  forms  of  chslocation  which  -will  be  mentioned 
hereafter,  till  manipiUation  has  been  tried.  It  was  the 
method  almost  always  emploj-ed  by  the  older  Sui'geons,  and 
has  for  its  object  the  forcible  dragging  of  the  displaced 
end  of  the  bone  into  its  socket,  or  opposite  its  socket, 
whence  it  is  drawn  into  it  by  mnscirlar  contraction.  In 
many  forms  of  _  dislocation  the  method  is  as  harmful  in 
practice  as  it  is  wi-ong  in  prmciple,  since  the  displaced 
head,  as  in  some  forms  of  dislocation  of  the  hip,  can  only 
be  drawn  into  its  socket  in  this  forcible  manner  by  rup- 
tm-ing  the_  resisting  ligaments  and  tendons.  In  employ- 
ing extension,  traction  is  made  in  the  long  axis  of  the 
limb  by  the  Sm-geon,  either  with  his  hands  or  by  means 
of  a  jack-towel  secm-ed  by  a  clove  hitch  to  the  limb,  or  if 
more  force  is_ required,  by  multiplying  puUej-s.  Counter- 
extension  is  m  the  meanwhile  made  in  the  opposite  dii-ec- 
tion  to  the  extending  force,  but  in  the  same  straight  line, 
either  by  the  Surgeon  pressing  Tv-ith  his  heel  or  knee  on 
the  part  above  the  dislocation,  or  bv  fixing  the  part  by  a 
jack-towel  or  smtable  strap  to  a  hook  in  the  floor  or  wall. 
When  sufficient  extension  has  been  employed  to  draw  the 
head  of  the  bone  opposite  its  socket,  the  Surgeon  shoidd 
endeavom'  to  guide  it  into  its  place.  Before  the  intro- 
duction of  chloroform  this  was  usuaUy  effected  by  the 
contraction  of  the  muscles  themselves,  after  the  head  had 
been  cb'awn  down  by  the  extending  force. 

In  old-standing  cases,  before  either  manipulation  or 
extension  is  employed,  the  adhesions,  which  offer  the 
chief  obstacle  to  reduction,  should  l)o  first  l)rokeu  down 
by  cautiously  rotating  or  circumducting  the  limb.  Wlicn 
the  rent  m  the  capside  has  imitod,  the  old  socket  has 
becn  fiUcd  up,  and  a  new  joint  has  been  formed,  reduc- 
tion IS  (.t  com-so  physicaUy  impossible;  even  then,  how- 
ever, the  brcalang  down  of  the  adhesions  may  Ln-catlv 
improve  the  range  of  motion  and  consequent  usefulne.i 
of  the  bmb  In  attempting  the  reduction  <,f  a,  lon-slnnd- 
mg  dislocation,  liowever,  groat  care  must  lie  exercised  or 
irreparable  damage  may  be  done.  ^^'^i^cci,  oi 

tione?r"/'p"'I'''^''"^^'i^/''''^^''''?  ^'^".V  l>o  num- 

2.  J^aceuition  of  muscles  and  tendcms.    ;j.  T(^•lrin-  oo.ni 
theskm  and  sot^  tissues,  tlms  rendering  tlu/dS;.  , 
-mpoimd.    4.  Fracture  of  tfie  bone.    5?  llie  ovidsion  of 
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the  limb ;  and  6.  Inflammation  and  suppuration  of  tlio 
joint  and  suiToiuiding  parts. 

Hoiu  long  after  the  dislocation  may  an  attempt  be  made  at 
reduction  ?— Sb."  Astley  Cooper  gave  the  time  at  between 
three  and  four  mouths ;  but  siuce  the  introduction  ot 
chloroform  successful  cases  have  been  reported  after  much 
lono'er  periods.  And  there  are  some  Surgeons  ^\-ho  ^nil 
attempt  reduction  much  later  than  other.s.  _  The  curnxm- 
stances  which  should  influence  us  in  decicbng  the  pomt 
are  -—the  age  of  the  patient,  the  situation  of  the  disloca- 
tion, the  presence  or  absence  of  pam,  and  the  amount  ot 
usefulness  of  the  limb.  .  ,  .  •      ,i         4.  ^. 

The  after  treatment  consists  m  mamtammg  the  part  at 
rest  by  suitably  applied  strapping  and  bandages,  and  m 
IDreventing  or  subduing  inflammation  by  cold,  evaporatrng 
lotions,  &c.  The  part,  however,  should  not  be  kept  at 
absolute  rest  longer  than  is  sufficient  for  the  torn  liga- 
ments and  other  soft  tissues  to  heal  lest  adhesions  form 
and  stiffness  of  the  joint  ensue.  Passive  movements, 
therefore,  should  be  cautiously  begun  after  a  few  weeks ; 
and  friction,  shampooing,  or  galvamsm  subsequently 
employed  to  restore  the  tone  of  the  wasted  muscles. 
Where  stiffness  has  occm-red  the  adhesions  should  be 
broken  down  mider  chloroform,  provided  there  are  no 
signs  of  active  inflammation  m  the  jomt. 

Treatment  of  comimind  disloccd ions. -The  chsplaced  bone 
should  be  reduced,  the  parts  placed  at  f.^'^^^t  rest  and 
the  case  treated  as  a  wound  of  the  pint  (see  Wound,  of 
Joints).  In  consequence  of  the  extensive  laceration  of 
the  ligaments  and  other  soft  tissues  reduction  is  usuaUv 
quite  easy.  When  a  compound  dislocation  is  combined 
Si  a  fractm^e  of  the  bone,  and  there  is  much  laceratmn 
of  the  soft  parts,  amputation  in  the  lower  extrenuty  and 
re-section  of  the  joint  in  the  upper,  will  probably  be 

CONGENITAL  DISLOCATIONS  are  those  that  occm-  dining 
int^^a^erine  life,  and  generally  depend  upon  soine  mah- 
fomiation  of  the  articular  surfaces.  ibe>  aic  au  vciy 
"congenital  dish.cation  of  the  hip  however  being 
ti  e  I'ealt  s"..  Little  or  nothing,  as  a  rule,  can  be  done  m 
f  in  w  v  of  treatment.  But  continuous  extension  in  the 
t^^^^v^n.  has  recently  in  tlie  case  of  the  hip  been 
'iltfiidcd  with  considerable  success. 

^  ^ov^Tov  JOiNTS.-A  joint  may  be  ^^^-^^yV^'' 
tured,  or  it  may  be  laid  freely  open.    The  wound  maj  be 
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of  an  incised,  lacerated  or  contused  character,  and  com- 
plicated by  extensive  injm'y  of  the  surrounding  soft 
tissues,  or  by  dislocation  or  fractiu'e  of  the  articular  ends 
of  the  bones.  In  the  latter  case,  the  woimd  may  be 
fm-ther  complicated  by  the  protrusion  of  the  dislocated 
bones  or  the  ends  of  the  fragments. 

A  wound  of  a  large  joint  should  always  be  regarded  as 
serious,  as  owing  to  the  difficulty  of  securing  an  efficient 
clmin,  and,  when  once  aii'  has  entered,  of  preventing  putre- 
factive fermentation  of  the  extravasated  blood  and  soi'ous 
secretion  in  the  sjnio-saal  pouches,  septic  or  infective 
inflammation  is  very  liable  to  be  set  iip,  and  rapidly  run 
on  to  suppiu'ation  and  disorganization  of  the  joint.  The 
peculiar  absorptive  power  of  the  s}'no"\dal  membrane, 
moreover,  favoiu's  the  enti'auce  of  the  chemical  jiroducts 
of  putrefactive  fermentation  into  the  system,  and  the 
consequent  danger  of  septic  poisoning,  to  which  or  to 
such  infective  processes  as  septictemia  or  pyaemia  the 
patient  may  succumb.  Furthei',  should  he  survive  these 
earlier  dangers  of  blood-poisoning,  he  is  still  liable  to  fall 
a  victim  to  hectic,  exhai;stion,  or  laitlaceous  disease 
consequent  xvpon  the  prolonged  drain  on  the  system 
attending  the  sui:)pm'ative  inflammation  of  the  synovial 
membrane,  the  articular  ends  of  the  bones,  and  the  sui- 
rounding  soft  parts. 

MecHum  sized  wounds  ai'e  the  most  dangerous,  as  in 
such  ail'  cannot  be  pi'evented  from  entering,  and  di'ainago 
cannot  always  be  cft'octually  secui-ed.  Punctui'od  "wounds, 
when  uiade  hy  a  clean  instrument  and  in  an  oblique 
direction,  ma}^  heal  imdcr  appropriate  treatment  without 
any  inflammatory  or  other  trouble.  Should  sejitic  or 
infective  poisons,  however,  gain  admission  at  the  time  of 
pimcture,  or  subsequently  througli  neglect  of  the  wound, 
and  the  j(nnt  not  be  kept  i)roperly  a-t  rest,  a  imncturod 
wound  may  be  followed  by  the  most  intense  infla.mma,tion 
of  tlio  synovial  mcmln-ano,  and  total  disorganization  of 
the  joint,  with  its  rittonda,nt  dangers  of  blood-])oisonin'^ 
Extensive  and  lacerated  woiuids  of  joints,  whcm  not 
sufficiently  severe  to  call  for  amputation  or  excision, 
are  not  necessarily  a  source  of  extreme  anxic^ty,  as  they 
usually  pennit  f)f  eft'ectual  drainage,  and  under  the;  use  of 
antiseptics  may  heal  u])  by  graiuilalions  witliout  giviii" 
rise  to  any  serious  constitutional  disturba.nce.  In  such 
cases,  however,  l)ony  ankylosis  Avill  generally  ensue, 
though  in  some  instances  the  cartilages  may  e.scajie  de- 
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struction,  aud  a  fairly  movable  and  useful  joint  may  be 

""^Sv/it— Wbeu  tbe  joint  is  laid  freely  open  the  natm-e  of 
the  miurv  is  obyious,  and  any  displacement  or  spbntenng 
of  the  bono  can  bo  ascertained  by  exammation  .vitli  the 
fino-er  When  tbe  wound  is  of  a  punctured  character  and 
the^incision  of  the  skin  is  some  distance  from  the  ]omt 
the  sims  are  not  always  so  apparent.^  In  sucli  cases 
an  account  of  the  depth  to  which  the  mstrumont  pene- 
trated, and  the  direction  in  which  it  appeared  to  rim, 
will  help  us  to  determine  whether  the  synovial  mem- 
brance  has  been  entered.  The  escape  of  the  glairy  flmd 
like  white  of  egg—the  s^movial  secretion-waU  make 
the  diagnosis  certain.  If  in  doubt,  the  case  should  be 
treated  "as  if  the  joint  had  been  opened,  ^>;;t  on  n^^ 
accoimt  should  the  wound  be  probed  for  the  puiTOse 
of  settling  the  point.  Should  inflammation  ensue  the 
siVns  will  be  the  same  as  those  of  acute  SJ-no^1tls  (see 

%l^£?iiU  depend  on  the  size  aud  character 
of  the  wound,  the  joint  aifected,  the  nature  of  tlie  comph- 
cations,  and  the  age  and  constitution  of  t^^^  Pf^^^^*'  /f^^, 
chief  ikdications  are  to  prevent  inflammation  and  its 
attendant  consequences,  or  it  the  ^^^^er^^^il 
severe  character,  to  endeavour  to  save  the  patient  .  me 
bv  the  sacrifice  of  his  Umb.    Thus,  if  the  wound  is  small 
2id  uncomplicated,  an  attempt  should  be  nmde  o  convei-^ 
So  a  subcutaneous  woimd  by  sealing  it  with  cohxhonized 
lint  01  pladng  over  it  a  piece  of  iodoform  gauze  one  or 
i^e"fcu?ures  being\nseiied  if --^-f  ^.t ^  «M 
should  be  then  placed  on  a_  splint  at  perfec^  "^^^ 
apylied  by  means  of  an  ice-bag,  or  by  Leite  >  tube.. 
T  iced  ^ater  irrigation  may  -  -^L^'  "l' 


Z  Ta  X  n^^  f  Th^ic-^oHon  hanging  from  a  can 
as  u>   1.  rMv<-iii  ,in7on  leeches  should 
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and  signs  of  saprfemia  or  exhaustion  from  hectic  set  in, 
amputation  must  be  performed. 

Larger  wounds  of  joints,  especially  -when  lacerated, 
should  be  thoroughly  cleansed  with  antiseptic  lotions, 
■well-cbained,  and  dressed  antiseptically.  A  counter- 
opening  at  a  dejiendent  spot  may  in  some  cases  be  advan- 
tageously made,  as  for  instance  in  the  popliteal  sjiace  in 
wounds  of  the  knee,  and  a  tube  passed  through  the  joint. 
"Where  there  is  extensive  laceration  of  the  soft  parts, 
much  comminution  of  the  bones,  or  other  complications 
of  such  a  natiu-o  as  to  render  it  doubtful  -whether  a  useful 
limb  can  be  obtained,  the  question  of  amputation  or  ex- 
cision must  be  I'aised.  In  deciding  on  the  jn'opriety  of  an 
operation  the  Siu'geon  will  be  influenced  by  the  situation 
of  the  joint,  and  the  probable  power  of  the  "patient,  either 
on  accoimt  of  his  age  or  the  general  state  of  his  constitu- 
tion, to  stand  the  acute  inflammation  and  prolono-ed 
suppiu-ation  which  must  almost  necessarily  ensue  if  the 
limb  is  not  removed.  In  a  work  of  this  character  such  a 
difficult  question  cannot  be  adequately  discussed.  Briefly 
it  may  be  said,  that  an  injury  which"  in  the  elbow  might 
be  treated  in  the  ordinary  way  or  by  excision  of  the  joint, 
would  probably  call  f(3r  amputation  in  the  knee ;  that  a 
woimd  of  the  wrist  is  generally  more  serious  than  one  of 
the  ankle  ;  and  that  the  sacilfice  of  the  liml)  is  required  for 
a  much  less  severe  wound  of  the  knee  than  of  the  ankle. 


rajURIES  OF  irUSCLES  AXD  TEXDOXS. 

Contusions  op  acuscles  are  very  common  as  the  result 
of  falls,  blows,  kicks,  or  other  violence.  They  may  vary 
from  a  slight  bruising  with  or  without  tearing  ()f  the 
muscle-fibres  and  blood  extra,vasation  to  complete  pulpin<.' 
of  the  muscle.  ,SV;/;;,9.— In  the  slightca'  leases  there  is  dufl 
aching  pam,  increased  on  movement,  ill-defined  and  deep 
seated  swelling,  and  later,  ccchpnosis  as  the  blood  makes 
its  way  to  th(!  suriaci!.  Some  stiffness  or  loss  of  iiower 
from  partial  atroi)hy  frequently  follows,  and  occasionally 
mfiamniation  and  abscess.  Severe;  cases  are  freiniently 
associuted  with  other  injuries  of  tlie  ]ia,rt,  as  fracture  of 
the  l)one,  laceration  of  a  larg(!  blood-yi'ssel,  &c  Tlir  trmt- 
mmt  c(msists  in  keejiing  th.;  part  at  rest  with  the  muscle 
as  much  as  possibl,;  relaxed,  and  in  juwenting  inflannna- 
tiou  by  cold,  lead  and  o]uuiii  lotions  and  the  like.  Sham- 

N  2 
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Tjoointr  massage,  and  galvanism  may  subsequently  be 
Elf  n-   to  rettove  an/loss  of  power  tl^-*  StedTunc- 
WouxDS  OE  iiuscLES  may  be  mcised  laceiated,  i  unc 

the  discharge  by  tnc 
mnoixllT  takes  place  by  flbious  tissue 
^'eixptJbb  or.  muscle  ,u.y  oecm.  s  ov 


formed  by  the  mds  oi  me    „„a,ionmg  a 


opened,  xinless  suppm'ation  occm-s. 
Vou^BS  OE  TEMS  under 
cutaneous  and  the  open     -L^i^  . 
aVnofon.^.    When  a  tendon  i.  di  idul  m  m 

its  cut  ends.sbouWbe  ^^^.K  i.  a.  muclx 

on  a  spUnt  m  such  -  r-^«^^^J^^l,  then  sut.u-ed  by 

as  possible  relaxed         t^^*;,  "  ^-^^.^         ,,n  attempt  may 

animal  ligature.  In  ""S^^ J™n  ^be  patient's  ionei-al 
also  be  inade  to  unite  the  uUemU^  1  -^^^^^ 

S^L;?S^^S=^?Xio^of  the  tendon  ha.mg 

without  ira<.ture  ov  otheT  "^Jj^X '''•Xated' bv  ].un  and 
a  sudden  twist  or  f  ^vain.    It ^   n  -  ^ 
partial  or  cnnplete  loss  of  JT,   '^..^.^^.ination  the  dis- 
k-eUing  and  j^^^T  ib  ormal  situation.  The 

placed  tendon  may  bo  ^^^^t  i   u  ^^^^^ 

Injury  is  most  --^-^j^'^  t,^^,;  ^^msists  in  replacing 
E^:d::nb;\;:a;;i;;ulSi^;oaldng  down  any  adhesio^^ 
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that  may  liavo  formed,  and  retaining  it  in  place  (wliicli  is 
often  difficult)  by  a  snitabh'  applied  pad  and  bandage,  or 
in  the  case  of  the  ankle  or  wrist  by  a  plaster  of  Paris 
bandage,  and  subsequently  by  a  leather  support. 

EuPTURE  OF  A  TEXDOX  uiaj'  occur  as  the  result  of 
external  violence  or  during  some  sudden  and  involimtary 
muscular  action,  and  is  very  common  in  the  plantaris  and 
tendo  Achillis,  and  somewhat  less  so  in  the  biceps  (see 
Injuries  of  the  Upper  and  Lower  Extremity).  The  ten- 
don, except  when  the  ends  become  widely  separated,  as 
generally  happens  in  the  case  of  ruptiu'e  of  the  long  tendon 
of  the  biceps,  usually  irnites  readily  on  being  appi'oxi- 
mated  and  kept  at  rest  in  that  jiosition. 


IXJUKIES  OF  jVETERIES. 

CoxTUSiox  OR  BRUISING  of  an  artery  without  laceration 
or  other  injury  of  its  coats  is  of  occasional  (occurrence, 
and  is  said  to  be  followed  by  contraction  and  permanent 
diminution  in  the  size  of  the  Tessel,  and  even  by  gangi'ene 
of  the  limb.  Little  that  is  dehnite,  however,  is  known  of 
this  injiu'y. 

Eui'TURE  OR  .SUBCUTAXEOUS  LACERATiox  of  an  artery 
may  occm-  as  the  rcsrdt  of  any  severe  violence,  but  is 
jjerhaps  niost  often  duo  to  the  j)assage  of  a  wheel  over  a 
limb,  incautious  attempts  to  red^ice  an  old  dislocation  of 
the  shoulder,  and  excessive  violence  in  bi-eaking  down 
adhesions  in  stiff  joints. 

1.  The  ruptitn  may  he  partial,  i.r.,  the  internal  and 
middle  coats  only  may  be  torn.  In  such  a  case  the  ex- 
ternal coat  may  subsefpiently  yield  to  the  pi'essiu'o  of  the 
blood,  thus  layiag  the  foundation  of  an  aiKMirisiii ;  or  the 
internal  and  middle  coats  may  bo  folded  inwai'ds  into  the 
interior  of  the  vessel,  olilitorating  its  calibr(>,  and  in  this 
way  ma,y  cause,  esjiecially  if  the  vein  is  also  injured, 
gangrene  of  tla.)  limb. 

2.  Tlic.  rtijitiDT  may  hi'  rompji-ir,  i.e.,  all  the  coats  may 
bo  torn  across.  Ilen^  in  a  similar  mariner  the  artery  may 
l)ocomo  occluded  witliout  any  hiomorrhage;  or  blood",  ofteii 
in  enornious  quanti  ties,  may  Im;  poured  out  into  the  tissues 
of  the  limb.  In  either  case  gangrene  may  ensue,  espe- 
cially if  the  vein  is  also  ruptured,  and  the  injury  occurs 
in  tlio  lower  extremity.  Sometimes  tlu>  extniva'sated  lilood, 
particidarly  when  in  tho  upper  extremity,  may  become 
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encysted,  a  sac  being  formed  for  it  by  tbe  inflamination 
and  condensation  of  tbe  surrounding  tissues.  This  con- 
dition is  called  a  ci.rcum.scrihal  traumatic  aneurism  in  con- 
tradistinction to  diffuse  traumatic  aneurism,  the  tenn  some- 
times applied  to  'the  injury  when  the  blood  is  simply 
extravasated  into  the  tissues,  though  in  this  latter  case  the 
name  ruptured  artery  is  more  appropriate. 

The  symjitoms  vary  according  to  the  natiu'e  of  the 
injm-y.  When  the  artery  becomes  occluded  there  -will  be 
pain  'at  the  seat  of  ruptui'e  and  cessation  of  the  pulse 
below,  while  later  gangrene  will  probably,  though  not 
invariably,  result.  Should  the  artery  not  be  occluded  and 
the  blood'  escape  into  the  tissues  it  gives  rise  to  a  rapidly 
increasing  swelling,  often  of  large  size,  in  which  no  pulsa- 
tion can  be  detected,  although  a  bririt  may  sometimes  be 
heard ;  the  temperatm'e  of  the  part  falls,  and  the  pulse, 
unless  the  rupture  is  only  partial,  can  no  longer  be  felt  in 
the  arteries  below.  When  the  extravasation  is  very  large 
constitutional  symptoms  of  hamiorrhage  will  also  be  pre- 
sent. Signs  of  gangrene,  if  the  ruptm-ed  artery  is  m  the 
lower  limb,  will  probably  soon  supervene,  while  should  the 
blood,  as  occasionally  happens  in  the  upper  limb,  become 
encysted,  the  swelling  will  slowly  assume  the  characters  of 
an  ordinary  aneurism. 

Treatment. — (a).  When  the  artery  is  occluded  all  that  can 
be  done  is  to  endeavour  to  prevent  gangrene  occiUTing  by 
maintaining  the  warmth  of  the  limb  till  the  collateral 
circulation  has  had  time  to  become  established.  Should 
gangrene  occur  amjiutation  must  be  performed  as  soon  as 
a  line  of  demarcation  has  formed,  (b).  TT  Iwn  Nood  m 
large  quantities  is  extravasated  into  the  tissues  the  treatment 
will  depend  on  the  situation  of  the  ru]itm-ed  artery. 
Thus  in  the  ease  of  the  poplit(-al,  amputation  is  usually 
called  for,  especiallv  if  the  vein  is  also  ruptured  as 
gangrene  will  almost  invariably  ensue.  In  the  case  of  the 
axillary,  however,  whc^re  the  collateral  eirculatKm  is  much 
more  free,  the  ru])tured  artery  may  be  cut  down  upon  and 
secured  above  and  below  the  bleeding  s]K)t. 

WoTJis-BS  01''  AiiTKUlES  uiav  be  divided  into  the  pene- 
trating and  the  non-penetrating.       _       ,  •  ■,     -^i  .i. 

1  The  non-penelratinq  ain;  those  m  which  either  the 
outer  only,  or  the  outer  and  middle  coats,  are  notched  or 
torn  ITw'o  the  wound  mav  heal,  or  the  unin.iured  coat 
or  coats  mav  ulcerate,  give"  way,  and  haemorrhage  ensue, 
or  may  gradually  yield,  as  may  also  the  cicatrix  left  on  the 


■ft'OUXUS  OF  ARTERIES.  1S3 

healing  of  the  woniul,  to  the  i)re.ssiu'e  of  the  blood,  and 
lead  to  the  I'oimation  of  an  aneiuisra. 

2.  Tlw  fvnetratiiaj  wve  those  in  -n-hich  the  iuterioi'  of  the 
artery  is  laid  oj^en.  In  this  case  mnch  "will  depend  npou 
the  size  of  the  artery,  and  -whether  it  is  completely  or  only 
partially  cut  across,  and  npon  the  dii-ection  and  size  of 
the  wound. 

(a)  .  Wtmnds  of  arteries  of  large  size,  as  the  aorta  or 
piilmonary  artery.  Snch  wounds,  -whatever  their-  natui'e, 
are  usually  immediately  fatal. 

(b)  .  JVouiids  of  arteries  of  tJie  seco^ul  and  third  degree,  as 
the  femoral  and  brachial.  If  the  artery  is  conipletely 
divided,  and  the  edges  of  the  -«-ound  are  cleanly  cut,  re- 
peated htemori'hages  rapidly  tci'minating  in  death  -will 
generally  ensue ;  but  if  the  edges  are  uneven  and  ragged, 
as  in  the  avulsion  of  a  limb  by  machinery  or  a  cannon 
ball,  the  external  coat  becomes  t-wistod  up,  and  the  middle 
and  internal  retract  and  contract,  a  clot  foi'uis  -within  the 
vessel,  and  no  hremorrhago  occui's.  If  the  artery  is 
jmrtialli/  divided  and  the  -n^ound  is  made  ti'ansversely  to 
the  long  axis  of  the  vessel  the  longitudinal  tension  of  the 
elastic  coat  causes  the-v\-ound  to  assume  a  diamond  shape, 
and  severe  hremoi'ihage  -will  ensue ;  but  if  the  -wound  is 
made  parallel  to  the  hjng  axis  of  the  vessel,  and  is  small 
(a  mere  prmctm-e)  it  may  heal  by  adhesive  inflammation. 
In  the  latter  instance  the  cicatrix  may  remain  permament, 
or  it  may  subsequently  yield,  producing  a  traumatic 
anoiuism. 

(c)  .  ]]'oands  of  small  arteries. — If  the  artery  is  roniplcf.ely 
divided  it  may  become  occluded  in  the  -way  described 
imder  nature's  method  of  arresting  hccmorrhage ;  but 
if  only  partially  dirided  such  occlusion  does  not  as  a 
rule  take  place,  and  rei)eatedhfemorrhages  foUo-w.  Com- 
l)leto  division  -«dll  then  often  suITice  to  cause  its  occlusion, 
a  ])lun  -which  -was  frorpu^ntly  resorted  to  -when  l)l(_'eding 
from  the  tenqioral  -was  ])ractisi'd. 

When  the  -wound  thi-ough  tli(!  soft  tissues  is  small  or 
of  a  punctiu-ed  character,  thc!  supi'.rficial  part  of  the  -R-ound 
ma-y  close,  -whilst  the  blood  continues  to  be  extravasat(>d 
from  the  -wounded  vessel  into  the  (hnipor  part,  -«'h(!re  it 
may  become  encysted  IVom  the  condensation  oF  the  soft 
tissues  around  {circumse.rilied  traumatic  aneurism). 

Treatment  of  avottxded  arteimks.— 1.  "When  an 
artery  is  seen  spouting  in  a,n  oiien  wound  a.  ligature  slioulil 
at  ouco  bo  applied  to  the  bleeding  end.    Other  methods  of 
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seciu-ing  the  vessel  as  torsion,  or  acupressure  _  may  of 
course  be  used,  if  preferred ;  but  as  the  ligature  is  almost 
invariably  used  at  my  own  school,  I  shall,  to  jjrevent  re- 
petition of  what  has  "been  already  said  under  ligature  of 
arteries,  speak  of  that  method  only  in  the  context. 

2.  "When  the  end  of  a  large  artery  is  seen  piilsatmg, 
but  not  bleeding  in  consequence  of  it  having  been  torn 
across,  I  should,  myself,  apply  a  ligatiu-e  to  it,  though  by 
some  this  would  not  be  considered  necessary. 

3.  When  an  artery  is  exposed  for  some  distance  m  its 
continuity  two  ligattu-es  had  better  be  applied  to  it  as  a 
rule  and  the  artery  divided  between  them,  especially  if  it 
be  notched  or  bruised. 

4.  Wben  an  artery  has  ceased  to  bleed,  even  though 
the  liojmorrhage  may  have  been  sharp,  the  wound_  should 
on  no  accoimt  be  enlarged  for  the  piu'pose  of  tying  the 
bleeding  vessel,  unless  it  can  be  seen  or  felt ;  since  not 
only  may  it  not  bleed  again,  but  as  the  bleeding  has 
ceased  it  may  also  be  difficult  or  impossible  to  find  it.  In 
such  a  case,  however,  especially  if  the  patient  is  much 
collapsed,  he  should  be  watched  for  the  first  sign  of  any 
return  of  the  hfemorrhage,  firm  pressure  m  the  meantune 
beiu"-  applied  over  the  wound,  and  where  practicable  over 
the  course  of  the  main  artery  above  and  below.  The 
whole  limb,  moreover,  should  be  carefully  bandaged  trom 

below  upwards.  _  i    n  i 

5  When  the  hfemorrhage  is  moderate,  and  cLcariy 
arterial,  the  external  wound  small,  and  the  artery  not 
seen,  pressure  should  be  applied  in  like  way,  and  ^^ill 
frequently  succeed. 

6  When  the  bleeding  is  severe  and  evidently  arterial 
and  the  external  w.nmd  is  still  open,  Avhether  the  wound 
be  deep,  recent,  infiamed,  or  sloughing,  the  well-established 
rule,  to  which,  liowever,  there-  are  of  course-  exceptions  is 
to  cut  down  upon  the  hlecdhu/  point  and  to  tie  each  end  of  the 
urieni  if  divided,  or  ahore  and  helow  the  vouml  i/  punctured 
or  ouh'i  partially  ml  across.  To  do  this  it  is  gcncnilly 
sutlicient  to  enh'irii-e  the  wound :  Init  where  the  wound  is 
on  one  sid.^  of  the"  limb  and  the  bleeding  apparently  comes 
from  an  artery  on  the  otli(-r.  a  probe  should  be  i^assert 
throu-h  the  wound,  its  lU'ojecting  pennt  cut  <lown  u]>on 
Ld  the  bleeding  artery  sought  through  this  incision  and 
tied  as  above.  The  object  of  this  jn-ocedure  is  to  prevent 
the  necessity  of  a  very  large  wound. 

The  reasons  for  tijine,  an  artery  at  the  place  where  « 
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ivouiidvd  are: — 1.  It  is  often  impossible  to  determine, 
Tvithout  cutting  do-^m  uiion  it,  what  arterj'  is  bleeding,  and 
should  the  alternative  plan  of  securing  the  main  artery 
higher  up  be  adopted,  the  A^Tong  artery  after  all  may  be 
tied  and  the  bleeding  continue. 
Thus,  for  example,  in  a,  supjioscd 
■w^iund  of  the  femoral  it  might  be 
the  pi'ofunda,  or  even  a  small  mus- 
cular branch  which  is  bleeding.  2. 
Even  supposing  the  main  trunk 
were  the  one  wounded  the  blood 
might  still  be  carried  by  the  col- 
latei'al  vessels  into  the  arteiy 
beyond  the  ligature,  either  above 
or  lielow  the  wound,  and  bleeding 
recur  from  the  proximal  or  distal 
end.  3.  Should,  moreover,  liga- 
ture of  the  main  artery  higher  up 
thus  fail  to  arrest  the  liccmoi'rhage, 
not  only  -s^dll  the  patient  bo  further 
reduced  by  the  loss  of  blood,  but 
the  subsequent  ligature  which  will 
probably  in  the  end  ha^-e  to  bo 
resorted  to,  either  of  the  main 
artery  or  of  the  bleeding  branch  in 
the  wound,  uiuy  induce  gangrene 
of  the  limb.  4.  Tying  the  main 
artery  above  is  in  itself  in  some 
cases  a  more  dangerous  and  dif- 
ficult 2"»i'oceeding  than  enlai'ging 
the  wound. 

Till-  rcandiis  for  liijidiiriiii/  hotJi 
(')iils  of  ihf  ri-AKvl  if  it  is  iliciilt'il,  or  ahori'  uuil  hvJow 
the  vnnijul  it'  il  is  'incrr/i/  jni iirf nrcil  or  oii/i/  iiuriially 
(■lit  across,  aro  from  what  has  becni  said  n,b()V(!  sufK- 
ciently  obvious.  TIk^  arcoiiqianying  woodcut  (Fig.  ;{!)) 
illu.strates  tlie  manner  in  whicli,  a.l'tei'  a  ligature  lias 
been  ap])lied_  at  a  distance  from  the  wound,  tlu^  blodd 
may  be  carried  back  again  into  the  :i.rtery  a,l)ove  and 
spot  by  colla,teral  vessels', 
however,  the  abov(5  rule  of  cutting 
^the  artery  at  the  wounded  spot  cau- 
where  the  artery  is  inaccessible, 
as  m  punctured  wounds  of  the  tonsil,  or  about  the  angle 
of  the  jaw;   or  where  important  structures  would  bo 


Fig.  -39. — Diagram  of 
winincled  artery  and 
collateral  circulatinn. 
The  arrow.s  indicate 
tlic  direction  of  the 
lilood  current. 


below  the  woiuided  .st 

Tn  some  instances, 
down  upon  and  tyiii}. 
not  be  carricnl  out.  Thus, 


186 


INJURIES  OF  SPECI^VI,  TISSUES. 


damaged  by  enlarging  the  wound,  as  the  tendons  in  the 
palm  of  the  hand  in  woimds  of  the  palmar  arch,  it  may 
be  necessary  to  tie  in  the  former  case  one  of  the  carotids, 
in  the  latter  the  bi'achial.  Aloreover,  it  maj'  at  times  be 
safer  to  remove  a  limb  than  to  search  for  the  bleeding 
vessel,  as  for  instance  in  wounds  of  the  posteiior  tibial 
artery  in  the  upper  third  of  the  leg,  especially  if  the 
injuiy  is  com])licated  by  fracture. 

Whilst  cutting  down  uiDon  the  bleeding  arteiy  htemor- 
rhage  should  bo  restrained  by  the  use  of  an  Esmarch's 
bandage,  or  by  the  tourniquet  or  fingers  ap2)lied  to  the 
main  artery  above  the  woirnd  ;  and  in  a  case  of  a  woimd 
of  the  extei'ual  iliac  or  gluteal  by  Da-^-y's  lever  passed  up 
the  rectiun.  Where  it  is  impracticable  to  control  the 
bleeding  in  any  of  these  ways  the  woimd,  if  necessary, 
must  be  sufficiently  enlarged  to  admit  one  or  two  fingers, 
the  bleeding  vessel  soright  by  the  fingers  (it  will  be  re- 
cognized by  the  escape  of  the  wanii  blood)  and  compressed, 
the  wound' further  enlarged,  and  the  artery  seciu-ed  with 
the  aid  of  an  assistant  before  the  finger  is  removed  from 
the  bleeding  aperture. 

Should  gangrene  ensue  after  ligature, — if  it  spreads 
rapidly,  amputation  must  be  performed  at  the  seat  of 
ligature  ;  but  if  it  involves  only  one  or  two  fingers  or  toes, 
or  spreads  slowly,  a  line  of  demarcation  should  be  waited 
for  before  amputating. 

Traujiatic  aneurism. — Two  forms  are  described,  the 
diffuse  and  the  circumscribed. 

The  diffuse  is  practically  a,  ruptaircd  or  woimdcd  arteiy 
with  extravasation  of  Idood  into  the  tissues.  There  is  no 
attempt  at  the  formation  of  a  sac.  and  the  term  anomisni 
ap])lied  to  it  is  misleading.    (.See  Eupturcd  Artery.) 

The  (■irrumscrihvd  may  bo  formed  in  several  ways,_  as 
already  stated  \\m\n-  Eupture  and  Wounds  of  Arteries. 
Thus,'l.  An  artery  may  bo  wounded,  ]iressuro  apiiHed, 
the  ext(!rual  wound  heal,  and  blood  slowly  (>scapeinto  the 
tissues.  2.  An  artery  may  be  W(mndod,  heal,  and  the 
cicatrix  subsequently  yield.  '6.  An  artery  may  be 
wounded,  without  an"  external  woimd,  by  a  fragment  of 
fractured  bone,  or  torn  in  rediicing  a  dislocati(m.  4.  An 
art(uy  may  b<'  wounded  but  not  penetrated,  and  the  unin- 
jiu'cd  coat  or  coats  may  yield  to  the  pressure  of  the 
blood.  In  all  of  these  cases  the  soft  tissues  annmd  may 
b(!como  condensed  and  form  the  .*ac  of  the  aneurism. 
Where  the  aneiirism  is  produced  by  the  yieUling  of  any 
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IDortion  of  tlie  arterial  coat,  this  at  first  "will  form  the  sac, 
ljut  sooner  or  later  it  will  give  way,  and  the  sac  will  then 
he  formed  hy  the  condensation  of  the  soft  tissues  aroiind, 
as  when  blood  escapes  dii'ectly  into  the  tissues.  The  course, 
tei'uiination,  and  signs  of  a  cii'cmnscribed  traiunatic  aneu- 
rism are  similar  to  those  of  a  spontaneous  anemism.  The 
treatment,  inasmuch  as  the  artery  in  the  neighbourhood  of 
the  sac  will  pi-obably  be  healthy,  differs  from  the  treat- 
ment of  a  spontaneous  aneurism,  in  that  the  artery  may 
bo  tied  immediately  above  the  sac,  or  the  sac  may  be  laid 
open  and  the  vessel  tied  above  and  below.  Thus,  if  the 
injiu'cd  artery  is  small  it  may  be  tied  above  and  below  ;  if 
large,  immediately  above,  unless  the  aneurism  threatens 
to  bm\st,  imder  which  cir-cimistances  the  anemism  should 
be  laid  open  and  the  artei'y  tied  on  either  side  of  the 
bleeding  spot. 

Aetekio-vexous  .iXEURisii  is  a  pulsating  tumour  de- 
pending upon  an  abnormal  commimication  "of  an  artery 
with  a  vein.  There  are  two  kinds  ;  in  one  the  commirni- 
cation  between  the  artery  and  vein  is  dii-ect,  and  the 
arterial  blood  is  forced  into  the  vein  at  each  beat  of  the 
heart,  causing  its  walls  to  be  dilated  into  a  fusiform  or 
sac-like  swelhng  {aneurismal  varix) ;  in  the  other  the 
bhwd  first  passes  into  a  smaU  anemism  between  the  artery 
and  vein  and  thence  into  the  vein,  the  dilatation  of  the 
voin^  being  consequently  less  than  in  the  preceding  variety 
{varicose  aneurism).  Eoth  forms  may  occm'  spontaneously, 
but  are  usually  the  residt  of  sonie  injury,  as  a  stab, 
woimding  the  walls  of  both  vessels.  The  lesion  was  a 
common  occurrence  at  the  bend  of  the  elbtjw,  when  vene- 
section was  in  vogue,  the  lancet  in  this  case  passing 
through  the  median  liasilic  vein  and  bicipital  fa.scia  into 
the_  subjacent  brachial  artery.  ,S'/r/y/s.— An  aneurismal 
varix  gives  rise  to  a,  pulsating  tuinour  in  wliich  a  peculiar 
bruit,  compared  to  the  l)U7,5!ing  of  a  Hy  in  a  paper  box.  is 
hoard.  The  artery  is  dilated  abov(3  owing  to  the  impedi- 
ment to  the  circulation,  and  is  smaller  Ix^low  ;  whilst  the 
veni  IS  ddat(Hl,  esiietially  a1)ov(\  and  ])ulsates.  In  varicose 
aiKMinsni,  m  addition  to  tlm  a1)ov(i  signs  wliich  wrv.  com- 
mon to  both  forms,  an  oi'diiiary  anemisnial  bruit,  can  be 
iieani.  7V»'ff/;,»'j,/.--Tu  aiKMirismal  varix  some  lonii  of 
elastic  snpi)ort  sliould  be  a])])lic(l,  or  if  the  swelling  is  iii- 
creasmg,_  the  art(ny  tied  above  a,nd  below  its  i.oiiit  of 
communication  with  the  vein.  In  the  va,neos(!  aneurism 
pressure  may  first  be  applied  to  the  artery  above  the  sac 
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combined  mtli  direct  pressiu-e  on  the  sac.  If  tiis  fails 
the  artery  must  be  tied  above  and  below  the  sac.  When 
the  carotid  or  the  femoral  artery  and  the  adjoining  veins 
are  the  snbject  of  the  lesion,  no  operative  treatment  as  a 
rule  shonld  be  iindertaken  unless  the  lesion  is  recent,  and 
the  blood  is  being  rapidly  extravasated  into  the  tissiies, 
and  threatening  to  break  through  the  external  wound. 
In  such  a  case,  should  pressure  applied  to  the  main  aiiery 
and  over  the  site  of  the  wound  fail,  the  ai'tery  must  be 
cut  down  upon  and  tied  above  and  below  the  woiind. 
Unless  pressiu'e  controls  the  hannori'hage  from  the  vein  a 
ligature  must  be  i^laced  on  the  wound  in  its  wall,  or  if  the 
wound  is  too  large  to  admit  of  this  being  done,  the  whole 
vein  must  be  tied  above  and  below  the  wound. 


INJURIES  OF  VEIN'S. 

EUPTUBE  or  subcutaneous  laceration  of  a  vein  occa- 
sionally occurs  from  causes  similar  to  those  producing 
ruptiu'e  of  an  artery,  an  accident  moreover  with  which  it  is 
fi-equently  associated.  When  the  vein  is  of  large  size 
much  blood  may  be  extravasated  into  the  tissues  and  may 
produce  gangrene  by  pressure  on  the  vessels  carrying  on 
the  collateral  circulation,  though  such  a  result  is  nnich 
less  common  than  after  ruptiu'e  of  an  artery.  The  blood, 
except  when  the  extravasation  is  large,  is  usually 
absorbed,  but  may  break  down  and  suppui-ation  ensue. 

Wounds. — rmictured  and  incised  woimds  when  small 
and  parallel  to  the  long  axis  even  of  large  veins  readily 
heal  by  adhesive  inflammation  without  oblitei'ation  of  tlic 
lumen"of  the  vessel.  At  times,  however,  a  clot  may  f(n-in 
in  the  wound,  and  successive  layers  be  deposited  ujion  it 
till  ultimately  the  vein  is  occluded.  When  a  vein  is  com- 
iilotoly  cut  across,  as  in  amputation,  it  usually  colla]-)scs  as 
far  as  th(!  next  pair  of  valves,  a  clot  forms  as  high  as  the 
first  collateral  branch,  and  the  vein  becomes  pcriuanently 
occluded  in  a  way  similar  to  that  describinl  under  Heal- 
in"-  of  WoundedArtcries.  In  conseciuonce,  however,  of 
the  vein-wall  containing  less  elastic  and  muscular  tissue 
than  an  artery,  bleeding  sometimes  contniues  imless 
stopped  artificially.  _  •  .1 

T)T«C//iC)/<.— Wlien  the  ^^•ou^ld  is  a  mere  puncture  mthe 
continuity  of  the  vein,  unless  it  is  found  that  pressm-o 
wiU  control  the  htcniorrhagc,  the  coats  should  be  nipped 
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up  "by  forceps  and  a  ligature  applied.  If  a  vein  continues 
to  bleed  diuing  an  amputation  it  should  be  tied  like  an 
artery.  A  large  woiuid,  or  one  made  in  the  longitiidual 
axis  of  a  large  vein,  necessitates  ligatiu'e  of  the  vein  in 
two  places,  and  the  division  of  the  vessel  between  the  two 
ligatiu'es. 

The  da lujcrs  of  iron ncls  nf  veins  are :— 1.  Haemorrhage. 
2.  Inflaunnation  of  a  septic  character,  and  the  attendant 
risks  of  blood-poisoning  from  the  detachment  of  the  in- 
fected clots.    3.  Entrance  of  air. 

Entrance  of  air  into  veins  is  fortunately  a  rare  acci- 
dent. It  sometimes  happens  in  operations  about  the 
root  of  the  neck  where  the  veins  are  held  open  by  the 
disposition  of  the  cervical  fascia.  The  air  is  known  to 
have  entered  the  vein  by  the  hissing  sound  during  inspi- 
ration and  the  escape  of  frothy  blood  from  the  vein  on  ex- 
pii'ation,  and  the  state  of  collapse  into  which  the  patient 
immefUately  falls.  On  listening  over  the  heart  a  peculiar 
chiu'ning  soimd  can  be  heard.  Death  in  fatal  cases  usually 
occui-s  in  a  few  minutes.  Treatment. — The  patient  should 
be  i>laced  with  his  head  low  to  ensm-e  a  sufficient  supply 
of  lilood  to  the  bi'ain,  and  for  the  same  purpose  the  arteries 
of  the  extremities  may  be  compressed,  whilst  iirjections 
of  ether  or  Ijrandy  should  be  given  subcutaneoirsly. 
Stejjs  should  at  once  be  taken  to  prcA^ent more  air  entering 
by  placing  the  finger  over  the  hole  in  the  vein.  Poming 
water  into  the  woimd  has  been  suggested  both  as  a  means 
of  preventing  the  further  entrance  of  air  during  inspira- 
tion, and  of  allowing  that  which  is  already  in  to  bubble  out 
during  expiration.  AVheu  the  gravity  of  the  spnptoms 
has  subsided  steps  must,  of  coui'se,  be  taken  to  secvu-etho 
wound  in  the  vein. 


IN.TURIES  OF  NERVES. 

Wounds  of  nerves. — A  nerve  may  ]u^  (completely  or 
])urtially  divided,  and  the  wound  may  l)e  of  an  incised, 
lacerated,  contused,  or  ])uuctiu'ed  eliaractcv. 

I'a.thdlMjy. — Aftca'  complete  division  ol'  a  nerves  iluc 
divided  ends  slightly  reti'act,  and  should  union  not  be 
ett'ected,  eitber  naturally  or  by  surgical  mea,ns,  the  por- 
tion of  nerv('  below  tlu;  injury  being  cut  off  from  its 
trophi(!  centre  undei'goes  atro])liy  and  (Uigenerates  through- 
out its  entire  length  {W'alltrian,  dci/cneratiun).    In  the 
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■  meanwhile  the  portion  of  nerve  immediately^  above  the 
■woimd  is  converted  into  a  bulbous  S'welling  1)y  the  i^rolif e- 
ration  of  the  fibrous  tissue  of  the  sheath  and  its  prolonga- 
tions within  the  nerve.  The  nerve  fibres  within  the 
bulbous  end,  being  compressed  by  the  newh^  formed  fibrous 
tissue,  undergo  atrophy  and  degeneration,  but  the  rest  of 
the  nerve  above  the  injury  remains  unimpaired.  8hould 
tmion  on  the  other  hand  occur,  the  i^rocess  by  which  it  is 
effected  is  briefly  as  follows: — Inflammatorj'  matenal  is 
thrown  out  between  the  divided  ends,  and  foiTas  a  delicate 
fibrous  network  bridging  the  gajo ;  into  this  the  axis 
cylinders  of  the  upper  end  are  said  to  grow  out  and  unite 
mth  the  degenerated  axis  cylinders  in  the  lower  end, 
which  then  becomes  gradually  restored  from  above  down- 
wards. By  some  it  is  believed  that  new  axis  cylinders 
"  are  developed  fi-om  the  nuclei  of  the  sheath  of  Schwann 
in  both  the  proximal  and  peripheral  ends  "  (Bowlby). 
The  exact  manner,  however,  in  which  the  union  and  re- 
generation of  the  nerve  is  brought  about  is  hardly  acm-ately 
known.  When  a  nerve  is  only  partially  c\it  across,  the 
divided  portions  may  miite  in  the  way  above  described,  or 
they  may  become  involved  in  the  scar  resulting  on  the 
healing  of  the  soft  tissues,  and  then  prove  a  source  of 
much  irritation  to  the  rest  of  the  nerve. 

The  effects  of  tuounds  of  nerves  in  addition  to  the  de- 
generation of  the  portion  below  the  wormd  are: — 1. 
Paralysis  of  motion  and  sensation  of  the  parts  siipplied 
by  the  nciwe.  2.  Subsequent  wasting,  atropliy,  and  fath" 
degeneration  of  the  paralysed  muscles.  3.  Certain 
trojihic  changes  in  the  tissues  whose  nutrition  is  ]-ircsided 
over  by  the  injured  nerve,  such  as  a  glazed,  smooth,  cold 
and  biuish-rcd  condition  of  the  skin,  falling  off  of  the 
hair,  cracking  and  deformity  of  the  nails,  local  ulcerations 
and  gangrene  of  the  fingers,"  &c.  4.  A  marked  diminution 
of  the  tom]i(!rature  of  the  ])art,  -n'hich  may  be  ju'cceded 
fen'  a  few  days  by  a  sliglit  increase  of  two  or  three  de- 
crees. 5.  Affections  of  the  joints  resembling  rheumati.sm, 
and  apt  to  terminate  in  more  or  less  comjdete  ankylosis. 
0.  Ascending  neuritis,  which  is  attended  by  severe  pain 
ill  the  (sicatrix,  pain  shooting  up  the  nerve,  and  pain  in 
the  area  of  distribution.  7.  Changes  in  the  nerve  centres 
of  a,  functional  or  an  organic  natiu'o  (rare). 

,S'/V/((S.— The  immediate  symptoms  arc  loss  of  function 
in  the  parts  sup]ilied  by  the  nerve,  viz.,  local  anivsthesia, 
nuiscular  paralysis,  or  'loss  of  special  sense,  according  as 
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a  motor,  sensory,  or  uerye  of  special  souse  is  iujured.  lu 
the  case  of  a  mixed  nerve  both  motion  and  sensation  -will 
he  lost ;  but  sensation  in  some  instances  may  be  partially 
restored  in  a  few  days  thi'ough  anastomosing  branches 
from  other  nerves.  The  remoter  symptoms  are  wasting 
of  the  muscles,  and  the  trophic  changes  of  the  skin,  nails, 
&c.,  ab'eady  alluded  to,  and  sometimes  pain  in  the 
cicatrix,  and  in  the  com'so  of  the  nerve  and  its  peripheral 
distribution.  The  muscles  exhibit  to  electrical  tests  the 
read  km  of  deyeneration,  i.e.,  they  do  not  respond  to  the 
Paradic  cm-rent,  but  contract  on  the  application  of  a  con- 
tinuous cm'rent  of  less  strength  than  that  necessary  to 
cause  the  contraction  of  noiinal  muscles  ;  the  contraction 
elicited,  moreover,  is  slow,  long,  and  tetanic ;  and  the 
sequence  of  polar  reaction  is  altered  (^.CC. >  CCC.  instead 
of  CCC.y  ACC).  Their  response,  however,  to  the  con- 
tinuous current  becomes  less  and  less  till  they  finally 
cease  to  contract  at  all.  xls  a  consequence  of  the  dege- 
neration of  the  affected  muscles  their  op^Donents  imdergo 
adaptive  shortening,  thus  producing  various  deformities, 
as  for  example  the  hammer  fingers  (main  en  gnffe)  seen 
after  division  of  the  nhiar  nerve. 

The  treat iiwnt  varies  according  as  the  wo\md  of  the 
nerve  is  recent  or  of  long  standing.  In  the  former  ease 
the  nerve  should  bo  sought  in  the  wound,  the  di"v4ded  ends 
sutm-ed,  the  limb  jilaced  at  rest  on  a  spUut  in  such  a  posi- 
tion that  the  united  ends  are  not  subjected  to  tension,  and 
every  effort  subsequently  made  to  obtain  healing  of  the 
wound  of  the  soft  parts  by  the  first  intention.  If  the 
divided  ends  of  the  neive  are  lacerated  or  contused,  the 
injui'ed  portions  should  be  cleanly  cut  away  before  a]i]dy- 
ing  the  sutures.  If  the  nervo  is  only  ]iartially  divided 
the  divided  parts  should  bo  sutured.  The  sutiu-es  may 
consist  of  chromicized  catgut,  kangaroo-tail  tendon,  or 
fine  china  twist.  They  should  bo  i)assed  witli  a  small 
cuiTod  needle  tlirough  the  shc^ath  of  the  nerve  in  fom-  or 
five  i)laces.  At  St.  liartholouK^w's  one  of  the  sutures  is 
generally  passed  completely  through  the  nerve,  a  (piarter 
of  an  incli  from  the  divided  ends,  to  ensure  a,  bettor  hold. 
In  every  recent  wound  it  should  be  as  much  a,  maitev  of 
routine  to  suture  large  ncn'ves  if  divided,  as  lo  tic 
wounded  arteries.  IF  the  lunTedoes  not  unite  mi  alteiiipt 
may  be  mad(^  to  procauv  uiiicni  after  the  wound  lias 
healed,  as  may  also  be  done  in  long-standing  cases  of 
non-iuiiiiu,  tliuugli  many  months  or  even  a  veai'  or  two 
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may  have  elapsed.  An  incision  over  the  ununited  ends 
should  be  made  parallel  to  the  nerve,  the  bulbous  upper 
end  of  which  can  generally  be  felt  through  the  soft 
tissu.es.  The  ends,  which  may  have  retracted  so  as  to  be 
as  much  as  an  inch  apart,  should  be  sought,  the  bulbous 
end  shaved  away  little  by  little  with  a  sharp  scalpel  till 
plenty  of  nerve-fibres  are  seen  on  the  smi'ace  of  the  section, 
the  lower  end  also  refreshed  and  the  two  united  in  the 
manner  described  above.  AVhere  the  ends  are  embedded 
in  much  cicatricial  tissue  they  should  be  freed  by  careful 
dissection,  and  Avhen  much  separated  stretched  so  as  to 
bring  them  into  apposition.  If  the  nerve  is  only  partially 
divided,  and  the  divided  portions  are  boimd  down  by 
cicatricial  tissue  the  injm'ed  segment  of  nei-ve,_  in  its 
entire  thickness,  should  be  cut  away  before  applj-in§  the 
sutures.  In  some  instances  sensation  may  retiu-n  within 
twenty-four  hovu's  of  sutm'e  ;  but  it  may  be  more  than  a 
year  m  long-standing  cases  before  the  function  of  the 
nerve  is  restored.  In  the  meanwhile  the  nutrition  of  the 
parts  supplied  by  it  should  be  promoted  by_  warmth,  and 
the  muscles  prevented  as  much  as  possible  fi'om  de- 
generating by  galvanism,  massage,  friction,  and  passive 

movements.  .  i   j.  • 

Subcutaneous  euptube  of  a  nerve  is  rare,  but  is 
occasionally  met  with  as  the  resirlt  of  a  severe  twist  or 
wi'ench.  I  have  seen  it  twice  in  the  peroneal  nerve  where 
it  winds  round  the  head  of  the  fibula.  It  is  attended  In- 
severe  pain  at  the  time  of  injm-y,  perhaps  also  referred  to 
the  peripherv  of  the  nerve,  and  the  gradual  fonnation  of 
a  bulbous  swelling  of  the  nerve  immediately  above  the 
rupture.  The  same  effects  follow  as  in  division  of  a  nerve 
in  an  open  woiuid.    The  treatment  is  also  sniular. 

COMPBESSION  of  a  nerve  occasions  numbness  and 
tingling,  and,  if  severe  and  prolonged,  partial  or  complete 
pai^ilvsis  of  the  parts  supplied  by  it,  and  the  series  ot 
changes  described  in  the  last  section.  As  examples  may 
be  mentioned  crutch-palsy,  due  to  the  pressiu-e  of  a 
crutch  upon  the  large  nerves  in  the  axilla  ;  the  (IropjKnl 
hand  from  the  involvement  of  tlie  muscido- spiral  nerve 
in  the  callus  in  fracture  of  the  humerus ;  the  tingling, 
numbness  and  partial  paralysis  s.nnetimes  f»nowing  dis- 
locations of  the  shoulder  from  the  ])rcssm-e  of  the  displaced 
bono  on  the  brachial  plexus ;  the  pam  caused  by  the  pros- 
siu-oof  atum.mr  on  a  nerve;  the  "  pins  and  needles 
felt  in  the  feet  after  sitting  on  the  edge  of  a  chair  from 
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compressiou  of  tho  sciatic  nerve,  &c.  The  treutmcnt  con- 
sists in  releasing  tlie  nerve  from  tlie  comjiressing  agent  if 
practicable.  If  a  ■wound  of  tlie  soft  tissues  is  necessary 
to  accoinjilisli  tliis  object,  liealing  "n'ithout  suppuration 
should  bo  obtained  if  possible,  as  otherwise  the  nerve 
niay  become  compressed  by  the  I'esrdting  scar-tissue. 

CoxTUSioxs  OF  jS-eeves. — A  familiar  example  of  this 
injiu-}-  is  a  blow  on  the  ulnar  neiTC,  as  it  lies  belaind  the 
internal  condyle.  There  is  intense  pain  at  the  spot  struck, 
and  shooting  pains  and  "  jiins  and  needles"  in  the  parts 
sujjiilied  by  the  nerve.  These  s^nnptoins  pass  off  shortly, 
but  occasionally  they  may  be  moi'e  severe  and  last  for 
several  weeks,  in  which  case  there  is  probably  some  effu- 
sion of  blood  in  the  nei've.  In  rare  instances  ascending 
neiuitis,  pei'sistent  neiu'algia,  or  even  pai'alysis,  and 
changes  similar  to  those  observed  after  complete  division 
of  a  ner-s'e  may  follow. 
■  FoBEiGX  BODIES  IX  NEBVES.— A  portion  of  a  ncedk' 
broken  off  in  a  nerve,  the  lodgment  of  small  sliot  from  a 
gun  accident,  &c.,  may  give  rise  to  inflammation  of  the 
nerve,  pei'sistent  iaiitation  and  pain  at  the  injui'od  spot, 
spasm  in  the  nuiscles,  and  pain  or  tingling  in  the  parts 
sujjplied  by  the  nerve.  Such  accidents  Ivxvc  occasionally 
been  followed  by  epileptiform  convulsions.  The  trvdimeuf. 
is  to  cut  down  upon  and  remo^•e  tlie  foi'cign  body. 
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SECTION  lY. 


"Diseases  of  Special  Tissueh. 


DISEASES  or  BOXE. 

Diseases  or  bone  may  be  classified  into  tliosc  dc'imuiliu'; 
upon— 1.  Inflammation'  and  its  results.  2.  Simple  defect 
or  increase  in  nuirition.  3.  Constitutional  dijscrasia ;  and  4. 
New  groiuths. 


I.  Inflammation  and  its  Btsults. 

INEL  VMAI  vriox^  OF  BoXE.^In  studpug  inllaiuiuation 
of  bone  you  should  bear  in  mind  tbat  it  is  mthc  soft  part^ 
of  bone  — tbe  poriostciun,  the  medullary  membrane,  and 
the  delicate  vascular  connective  tissue  which  pervades  the 
Haversian   canals   and  cancolli  that  the  inilammation 
occtu's,  and  that  the  pathological  process,  though  some- 
what modified  by  the  hard  and  resisting  natnre  ,.t  the 
osseous  franieM^ork,  is  essentially  smiilar  to  tliat  which 
occiu's  in  the  soft  tissues.    The  same  vascular  and  exuda- 
tive changes  ensue,  and  are  accompanied  by  the  like 
phenomemxof  redness,  heat  pain  and  swelbng     llio  in- 
ilammation, moreover,  may  be  ot  a  snnple  and  local,  oi 
of  a  diffuse  and  septic  or  infectn-e  character,  and  vari.msh- 
intluenced   by   such   constitutional   states   as  sypliihs 
struma    «out  and  rheumatism,  or  hy  the  presence  ot 
miliarv' tubercle.  Purther,  it  may  tornunate  in  res<.lution. 
or  in  induration,  caries,  necrosis,  or  snpiniration,  condi- 
tions comparable  to  the  fibronl  thickening,  ulceration 
lanoTcne  and  suppuration  of  soft  parts     On  account  ot 
the  intimate  connection  of  the  bone  with  th.MHn-iosteiun 
and  medullary  membrane  niilammatum  is  seldom  iimted 
to  anv  of  these  structures,  and  wlien  one  is  attecied  the 
others  generallv  soon  become  also  involved.  Aceor.Ung, 
owev'r  as  th;-  infiammation  begins  m  or  is  chiefly  con- 
nod  to  tiie  periosteum,  medulla  or  bone,  the  disease  for  con- 
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venience  is  spoken  of  as  periostitis,  osteo-myelitis,  and 
osteitis. 

Periostitis,  or  inflammation  beginning  in  oi'  chiefly 
affecting  the  i^eriosteum,  may  be  acute  or  chronic. 

Acute  periostitis  may  occur  (1)  as  a  simple  local,  or 
(2)  as  a  diffuse  and  infective  inflammation  ;  the  former 
being  generally  the  result  of  some  local  injiu'v,  the  latter 
of  some  severe  constitutional  dyscrasia. 

Acute  simple  periostitis  is  generally  the  result  of  a 
local  injmy,  and  occm-s  most  frequently  in  the  tibia,  that 
bone  being  most  exposed  to  injmies,  as  kicks,  blows,  &c. 
Path(jlo(jy. — The  inflammation  is  of  the  ordinai'y,  sim]5le 
kind,  and  i;sually  terminates  in  resolution  ;  occasional! j% 
however,  suppiu'ation  occui's  attended  by  some  suj^erficial 
necrosis,  or  the  inflammation  may  become  chi'onic. 
Symjjtoms. — There  is  acute  thi-obbing  pain,  increased  on 
pressiu'e,  and  worse  at  night.  If  the  bone  is  superficial, 
as  in  the  case  of  the  tibia,  there  is  also  local  I'edness  of  the 
skin,  ccdenia,  heat,  and  evident  swelling  of  the  bone, 
followed,  should  suppuration  occiir,  by  fluctuation.  Treat- 
ment.— Best,  elevation  of  the  pait,  and  the  application  of 
cold,  vnih  pei'haps  a  few  leeches,  mil  tisually  suffice  ;  but 
should  suppm-ation  threaten,  hot  poultices  should  be  put 
on,  and  a  fi'ee  incision  made  as  soon  as  i)us  is  fonned. 
0])ium  may  be  requu-ed  to  relieve  i)ain. 

Diffuse  ixt-ective  periostitis,  sometimes  known  as 
•'  acute  necrosis,"  is  always  of  a  grave  nature,  as  not  only 
may  it  lead  to  the  death  of  large  jiortions  of  bone,  but  it 
may  also  tei-minate  fatally  from  septicfpinia  or  ])yf:emia. 

dame. — It  generally  occurs  in  debilitated'  children 
following  ujjon  sonm  slight  injiiry,  as  a  lilow  or  fall  ujion 
the  part.  It  is,  however,  ]n-obable  that  it  dejiends  ujion 
some  constitiitional  mischief,  and  tliat  such  local  in- 
fluences as_  injury,  cold,  i*i:c.,  altlwrngli  they  may  act  as 
slight  exciting  causi's,  have  little  or  notliiiig' to  do  with  it. 
It  also  occurs  as  a  secpiela,  of  the  continued  fevers.  Froni 
the  constancy  with  which  niicro-oTgaiiisms  (micrococci) 
liave  been  found  in  the  pus,  it  is  believed  by  many  to  de- 
])end  chiefly  or  in  ]iart,  in  some  Avay  on  the'ir  jiresenco  in 
the  system.  I'nt/ndof/i/.^  Thf.  disease  a,])])ears  to  l)egin 
genei'ally,  as  here  described,  as  an  acute  inf(-ctive  iiiflaVn- 
mation  of  the  i)eriosteum  wliicli  rapidlv  sin'cads  th)'oii<''h 
th(!  bone  to  the  medullary  membranii  ;' but  som(>  believ-o 
that  it  begins  in  the  niedullarv  memlirane,  and  spreads  to 
the  i)eriosteum.    In  any  cas(.   pus   is   rapidly  iormed 
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bene<atli  tlie  periostoiuai,  stripping  the  latter  from  the 
bone,  wliich.  thus  cut  off  from  its  nutrient  supply  dies. 
Sometimes  the  whole  diaphysis  may  thus  perish.  The 
ejiij^hyses,  however,  generally  escajie,  as  they  are  supplied 
by  a  separate  set  of  vessels,  which,  as  long  as  the 
epiphysial  cartilage  remains  unossified,  do  not  anastomose 
with  those  of  the  diaphysis.  For  the  like  reason  the  joints 
usually  escape,  but  as  the  peiiostomn  is  continuous  with 
their  capsular  ligament  the  inflammation  may  at  times 
spread  to  them  through  this  structure. 

Symptoms  and  diagnosis. — The  disease  is  attended  with 
severe  inflammatory  fever,  and  is  often  preceded  by  a 
rigor,  and  sometimes  accompanied  by  deliiivmi.  The 
shafts  of  the  long  bones  are  most  frequently  attacked, 
especially  those  of  the  femur,  tibia,  and  humerus.  The 
local  mischief  at  first  may  escape  notice,  Init  the  deep- 
seated  intense  jDain  which  becomes  agonizing  on  the  least 
attempt  at  handling  soon  makes  it  probable  that  the 
periosteum  is  aifected.  The  soft  pai-ts  covering  the  bone 
become  swollen  and  oedematous,  and  later  red,  clearly 
indicating  the  presence  of  deep-seated  suppm-ation.  From 
abscess,  however,  it  cannot  always  be  diagnosed,  except  by 
an  exploratory  incision  which  will  disclose  bare  bone. 
Should  the  joint  become  involved  the  s;\nnptoms  become 
more  urgent  and  the  local  signs  of  acute  arthritis 
supervene.  Signs  of  blood  poisoning  now  frequently 
manifest  themselves,  and  the  patient  may  rapidly  suc- 
cumb to  septicfeniia  or  pycemia.  Should  recovery  take 
place  it  is  usually  -wath  the  loss  of  considerable  portions  of 
bone,  and  after  months  of  suifcring,  or  it  may  be  with  a 
stiff  joint  or  the  loss  of  a  limb. 

Treatment. — Immediately  the  nature  of  the  disease  is 
discovered  a  free  incision"  shoTild  be  made  to  tlie  bone 
under  the  stri(;tcst  antiseptic  precautions,  and  the  wound 
dusted  with  iodoform  and  dressed  with  iodoform  gaiize  or 
similar  antisc]itic  material.  Abimdant  fluid  nourishment, 
and  probably  stimulants,  will  be  required  with  largo  doses 
of  quinine  if  symptoms  of  blood  poisoning  sujiervone. 
Should  a-  joint  become  involved  and  sup]iurate  it  nmst  bo 
laid  freely  open  and  dressed  antiseptically ;  whilst  if  the 
Avound  loading  to  the  dead  bone  becomes  septic,  and  signs 
of  sa])riemia  occur,  the  question  of  am]iutation  must  be 
raised.  The  necessity  of  an  early  incision  cannot  be  too 
strongly  insisted  \i]i()n,  as  by  its  means  extensive  denuda- 
-  tion  of  the  bone  and  necrosis  may  frequently  be  averted, 
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and  the  risks  of  lilood-i5oisoning  greatly  reduced.  Shoirld 
necrosis  occm-,  the  dead  bone  will  ha-s'e  to  be  remoA'ed. 
when  it  has  become  loose.  Sub-periosteal  resection  of 
the  whole  of  a  diaphysis  is  recommended  by  some 
sui'geons  as  a  means  of  preventing  or  lessening  the  danger 
of  blood-poisoning,  but  the  results 
hitherto  obtained  do  not  appear  to  have 
heen  verj-  favomable. 

CiiEOXic  PERIOSTITIS  is  nearly 
always  associated  with  some  amount 
of  inflammation  of  the  subjacent  bone, 
and  is  generally  limited  in  extent, 
■constituting  what  is  commonly  called 
a  node.  Cause. — It  is  mostly  due  to 
s;\'philis,  but  may  be  of  rheumatic, 
strmnous,  or  traumatic  origin,  or  caused 
l)y  the  spread  of  inflammation  fi'om  an 
nicer  of  the  soft  parts.  It  sometimes 
occiu's  as  a  sequela  of  tj'phoid  and 
other  of  the  continued  fevers.  Patha- 
lo(]y. — The  periosteum  becomes  swollen 
and  thickened  from  small- cell-infiltra- 
tion of  its  deeper  layers,  whilst  a 
similar  infiltration  occiu's  in  the  Haver- 
sian canals  of  the  contiguous  bone. 
The  inflaimnatory  material  may,  irnder 
ap]iropriate  treatnrent,  be  absorbed ; 
or  it  may  undergo  ossification,  or  more 
rarely  break  down  into  pus  leading  to 
caries  or  sometimes  to  necrosis  of  the 
subjacent  bone.  The  ossifying  variety 
(see  Fig.  40),  or  the  hard  node  as  it 
is  called  when  circumsciibed  in  extent, 
is  more  common  in  the  long  bones,  the  sup])urating  in 
the  ])ones  of  the  cranium.  A  suppurating  node  in  the 
extremities  is  ])robably  always  of  sti'umous  origin  ;  a 
■suppurating  node  on  the  cranium  is  gonci'ally  sypliilitic. 

tijim/ptoms  and  didfjposis. — Tho  ])atieut  comin'only  com- 
plains of  a  deep  seated,  dull,  boring  ])ain,  woi'si;  by  night 
than  by  day._  On  examination  a  hard,  irn^gular  swelling 
of  the  bone  is  felt,  not  as  a,  rule  very  painful  on  handling, 
and  not  accompani(Ml  by  redness  of  the  skin.  ( )ii  the  heail 
the  swelling  is  soft  aiid  fluctuatmg,  and  may  have  to  bo 
dii  ignosed  from  an  abscess,  new  growth,  or  sebaceou.s 
cyst.    Its  evident  connection  with  tho  bono,  tho  history  of 
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jicriostitis.  (From 
at.  Bartholomew's 
Hospital  Mu- 
seum. ) 
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sjqDhilis,  the  effect  of  treatment,  and  exploration  "with  a 
grooved  needle  will  clear  tip  the  point. 

Treatment. — Iodide  of  potassium  is  useful  in  all  foims 
of  chronic  periostitis,  but  it  may  often  be  necessary  to 
give  it  in  large  doses.  In  the  syphilitic  variety  it  acts 
uke  a  charm.  In  the  rheumatic  an  ointment  containing 
iodide  of  potassium,  merciu'y,  and  belladonna  may  also 
be  iised  locally  with  Ijenefit.  In  the  strumous,  cod  liver 
oil  and  the  syrup  of  iodide  of  ii'on  should  be  given.  The 
soft  node  on  "the  cranium  should  on  no  account  be  opened, 
even  where  the  skin  is  inflamed  and  appears  about  to  give 
way,  as  iodide  of  potassivmi  will  then  often  promote 
complete  resolution. 

OsTEO-MYELiTis  or  inflammation  beginning  in  or  chiefly 
affecting  the  medullary  membrane  and  cancellous  tissue 
of  bone,  may  like  periostitis  be  acute  or  chronic. 

Acute  osteo-jiyelitis  may  also  occur  as  a  simple 
localized,  or  as  a  diffuse  septic  or  in/ective  inflammation. 

Simple  acute  osteo-myelitis  is  generally  the  result 
of  an  injru'y  exposing  the  medulla  as  a  compoimd  fracture, 
or  the  sawing  of  a  bone  in  amputation.  In  the  latter  in- 
stance it  is  usually  quite  local,  though  at  times  it  may 
spread  some  distance  up  the  bone  and  cause  central  necrosis. 
The  sequestrum  in  such  a  case  has  commonly  a  conical 
form,  in  consequence  of  the  inflammation  as  it  spreads  up 
the  medullary  caA'ity  affectiug  less  and  less  of  the  sui-- 
rouncbng  boiie  lanielkie.  Beyond  keeping  the  wound 
perfectly  aseptic  and  removing  the  sequestrimi  when  loose, 
no  special  treatment  is  required. 

Diffuse  infective  or  septic  osteo-:n[YELITIS, — Cause. 
—This  variety  may  be  idiopathic  (infective)  or  traiimatic 
(septic)  in  origin.  '  Tlie  idiopathic  variety,  like  acute  in- 
fective periostitis,  usually  occurs  in  young  and  either 
debilitated  or  strmnous  subjects  without  apparent  cause, 
and  also  like  it  is  generally  believed  to  dqiend  upon  the 
presence  of  niicro-oriranisms  (micrococci)  in  the  .system. 
Indeed,  as  alreadv  stated,  the  disease  described  as  infective 
periostitis  is  believed  bv  soni(i  pathologists  always  to  begin 
as  an  infective  osteo-myelitis.  The  traumatic  variety 
appears  only  to  occiu-  as  the  residt  of  injury  to  the  interior 
of  bono,  especially  wliero  the  cancellous  tissue  is  exposed, 
and  where  the  wound  is  not  kept  aseptic.  Hence  it  is 
most  often  nu-t  with  after  compound  fracture,  excisions, 
amputations,  and  the  oiw-ration  of  tn>phining  the  skull. 

J'athology.— Whether  idiopathic  or  traiunatic  the  mflam- 
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mation  rapicUj-  spreads  tlirough  tlie  bone  to  the  periosteum, 
and  diffuse  sujipuration  ensues,  the  danger  of  saiirneniia, 
.septica?mia,  and  i^j'temia  being  even  greater  than  in 
diffuse  periostitis  in  consequence  of  the  hxrge  patulous 
veins  of  the  medulla  becoming  filled 
with  pundent  and  either  infective  in' 
septic  thrond)i.  The  idiopathic  form 
would  appear  to  depend  upon  the 
piresence  of  infective  mici'o-organisms 
\inurorocci)  in  the  system;  the  trau- 
matic usually  on  those  of  a  septic 
natiu'e  [barter iu)  introdirccdfi-om  with- 
out, and  hence  is  probably  iDreventible 
if  the  womid  is  kejit  stiictly  aseptic. 
Should  the  patient  in  either  case  not 
be  carried  oft'  in  a  few  days  by  sapra?- 
mia,  septicteinia,  or  pycemia,  the 
whole  diaphysis  may  die,  or  suppui'a- 
tion  occru'  between  the  diaphysis  and 
epiphyses,  and  destruction  of  the  ncigh- 
bom'ing  joints  ensue  (Fig.  -tl).  In  less 
severe  cases  the  medullary  membrane 
may  become  thickened,  and  only  the 
laj'ers  of  bone  immediatelj^  siui-oiuid- 
ing  it  may  die  {central  necrosis). 

Tlie  syniptoitis  of  the  idiopathic  form 
are  similar  to  those  of  infective  pci'ios- 
titis  (see  ]).   19(i),  savij  tliat  at  first 

there  may  be  less  codema  and  swelling    Yia.    41.   Acute 

of  the  soft  ])arts;  ljut  soon  tlie  i)eri-  osteo-inyclitis  of 
osteum  becomes  involveil,  and  then  the  tilna,  witli 
the  (me  disease  can  harilly  be  distin-  dostnu'tion  of  tlic 
guished  from  the  other.  In  the  si'])tic  k'n-'^'  uiul  ;>iiklc 
traumatic  varictv  thei'ii  is  higli  fever,  joints.  (St.  I  Jar- 
rigors,  and  swelling  anil  codema  ol'  the  tliulomcw's  llos- 
liml),  or  a  puffy  tumour  of  i\w  sralp  P'tal  Mnsemn.) 
where  the;  diploii  is  involviMl.  The 
wouTid  looks  uidre;iltliy,  t1u^  lla,])s  s(^])arate,  and  tlic  ]ii^ri- 
osteum  recedes,  l(^aving  tlie  (Mid  ol'  the  l)oii(' cxiioscd.  A 
fungous  mass  of  granulations  gvni'i'idly  protrudes  I'rom  (lie 
UKjdidla  of  tlie  divided  bone. 

Treatment. — In  tlu^  idio])athic  ^-nricty  an  early  ;niil  free 
incision  through  the  ]i(iriost(nim  to  tlui  bone  should  be  at 
once  made.  In  traiimidic  ca.s(!s  (>very  ell'ort  sliould  be 
directed  towards renderiug  tlic  wound  a'sciitic,  amlensuriu"- 
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an  efficient  drain.  Of  late,  considerable  success  appears 
to  have  attended  the  scraping  out  of  the  inflamed  meduUa 
fi'om  the  alfected  bone,  and  then  insufflating  the  cavity  with 
iodoform.  The  constitutional  treatment  should  be  similar 
to  that  described  under  acute  periostitis.  Should  blood- 
jDoisoning  {saprcvmia)  threaten,  the  ciuestion  of  amputa- 
tion must  be  raised,  If  this  is  decided  on  it  shoidd  lie 
done  through  the  knee,  elbow,  or  shovdder-jornts,  if  the 
bones  of  the  leg,  forearm,  or  ai-m  are  involved,  so  as  to 
avoid  again  cutting  through  cancellous  bone.  Amputa- 
tion at  the  hip- joint  is  in  itself  so  serious  an  operation 
that  it  could  hardly  be  of  any  avail  in  the  case  of  osteo- 
myelitis of  the  femiu'.  When  septicfemia  or  jiyEemia  is 
alreadj^  fully  established  amputation  should  not  be  under- 
taken. 

Cnuoxic  OSTEO-MYELITIS  Can  hardly  be  distinguished 
from  chronic  osteitis.  Indeed,  in  chronic  inflammation  of 
bone  the  soft  tissues  lining  the  medulla,  cancellous  spaces, 
and  Plaversian  canals  are  generally  equally  involved  in 
the  process,  as  is  also  frequently  the  periosteum.  At 
times,  however,  the  inflammation  may  be  more  or  less 
limited  to  the  medullary  membrane,  and  to  the  soft 
tissues  contiguous  to  it,  and  may  then  terminate  either  in 
central  necrosis,  or  in  ossification  and  the  consequent 
obliteration  of  the  medullary  cavitj'  [ustco-sclerosis). 

Osteitis,  or  inflammation  of  the  bone  itself,  is  always 
associated  with  some  amount  of  inflammation  of  the  peri- 
osteiun  and  of  the  mediLUary  membrane,  and  hence  it  is 
often  difficrdt  in  any  given  pathological  specimen  to  deter- 
mine whether  it  is  one  jjrimarily  of  osteitis,  iieriostitis. 
or  osteo-myelitis.  It  may  occur  in  :uiy  bono,  or  in  any 
pai't  of  a  bone,  but  is  most  freqiient  in  the  cancellous 
ends  of  the  long  bones,  in  the  cancellated  bones  of  the 
tarsus  and  carjjus,  and  in  the  bodies  of  the  vertebnv. 
The  term  osteitis  as  here  employed  refers  to  a  chronic  or 
subacute  inflammation  of  bon(\  acute  inflammation  of 
bone  being  practically  indistinguish;iblc  from  acute  ostco- 
mvelitis  or  iieriostitis,  luider  wliich  it  is  included. 

The  causes  may  be  ])redisjiosing  and  exciting.  Among 
the  former  may  be  mentioned  syiihilis,  struma,  and  rhcu- 
mati.sm  ;  among  tlui  latter  any  local  injury,  and  exposure 
to  cold  damp,  or  malarial  influences. 

Patholocpj. — As  in  inflammation  of  soft  parts,  the  first 
stage  of  osteitis  is  one  of  increased  vascularity,  tlie  bone 
appearing  rod  and  injected  from  dilatation  of  the  blood- 
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vessels  in  tlie  Haversian  canals.  Next,  exudation  and 
escapo  of  leucoej'tes  take  place  into  tke  delicate  connec- 
tive  tissue  occupying  the  space  between  the  blood-vessels 
and  the  bony  walls  of  tho  Haversian  canals  and  cancelli 
respectively.  The  earthy  salts  are  loosened  from  their 
connection  with  the  animal  matter,  anil  the  bone  lameUte 
and  trabeculre  are  softened,  eaten  into  as  it  were,  and 
absorbed  by  the  pressm-e  of  the  iutlamniatin-y  material 
which  here,  as  elsewhere,  assumes  tho  form  of  a  small  cell 
exudation.  The  bone  is  destroyed  irregularly,  appearing 
crescentically  eaten  out  into  spaces  known  as  Howship's 
lacuna', .in  each  of  which  are  found  many-nucleated  large 
cells  (osteoclasis)  immediatelj'  in  contact  with  the  bone. 
It  is  believed  that  these  osteoclasts,  which  are  in  some 
■waj'  derived  from  the  inflammatory  exudation,  take  an 
important  though  unknown  part  in  the  absoi'ption  of  the 
bone.  Tho  bone  corpuscles  themselves  are  generally 
thought  to  be  entii'ely  j)assive,  and  to  take  no  part  in  the 
rarefying  jirocess.  In  this  way  tho  Haversian  canals  and 
cancelli  become  dilated,  the  compact  bone  being  thus  con- 
verted into  cancellous,  and  the  cancellous  i'urther  widened 
out.  The  periostemn  and  modullarj^  membrane  generally 
appear  thickened.  In  inflammation  of  bono,  as  in  in- 
flammation of  the  soft  tissues,  several  toi'minations  may 
occur.  Thus,  rcsohUioa  may  take  pLice,  and  the  bone 
assume  more  or  less  its  normal  appeai'anco  ;  or  the  in- 
flammatory material  may  undergo  ossification,  and  the 
bime  become  hard  and  indurated  {osteosclerosis  or  osteo- 
plastic osteitis),  a  change  comparable  to  that  which  occurs 
in  the  fibnnd  thickening  of  tho  soft  tissues  ;  or  tho  rare- 
fj'ing  process  may  continue  {ra.refiji ihj  osteitis  or  caries),  a 
toniiinati(jn  similar  to  ulceration;  or  if  the  inflammation 
is  more  acute,  the  vessels  in  the  Ilavcrsiiin  canals  ma^' 
become  strangulated  by  the  pressure  of  tlie  iufhimmatory 
material,  and  death  of  the  inflamed  portion  of  the  bone 
result  (necrosis),  a  termination  of  like  nature  to  giingreno 
of  the  soft  tissues ;  or  finally,  the  inflammatory  material 
may  break  down  into  pus  (sn/iiiiinitiini),  and  an  abscess  be 
proiluccd  in  a  way  similar  to  that  which  occm's  in  tho 
soft  parts. 

SifjiLS  and  dia(jnosts. — Tho  signs  vary  according  to  tho 
intensity  of  the  inflamniaticni,  and  are  similar  to  tliose  of 
shnple  ])oriostitis,  and  when,  as  is  frcMiuoiitly  tho  case,  tho 
osteitis  is  associated  with  inflammation  oi'  tho  ])cn()stoum 
the  two  can  hardly  be  distinguisliud.    There  is  doop-seated 
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boring  pain,  worse  at  night  and  increased  on  exercise, 
perhaps  some  slight  a'dema,  biit  seldom  any  redness  unless 
the  periosteum  is  im-olved.  There  is  no  s-^^elling  of  the 
bone  at  first,  though  subsequently  it  niaj'-  become  per- 
ceptibly enlarged.  The  deep-seated  chai'acter  of  the  pain, 
its  increase  and  long  continuance  after  percussion  of  the 
bone,  with  possible  relief  by  steady  pressure,  and  the 
absence  of  much,  if  of  nnj,  perceptible  swelling,  jjoint  to 
osteitis  ;  whereas  pain  of  a  more  superficial  character  and 
increased  on  pressure,  together  with  an  cailior  appearance 
of  swelling,  indicates  periostitis.  From  chronic  abscess  it 
is  not  always  jiossible  to  diagnose  it,  thoiigh  in  abscess 
the  pain  is  gcnerallj^  more  localized,  and  a  slight  yield- 
ing of  the  bone  at  ono  spot  may  be  discovered. 

Treatment. — Eest,  elevation  of  the  part,  a  few  leeches 
in  the  more  acute  forms,  the  administration  of  iodide  of 
potassimn,  and  in  some  instances  merciu'y,  and  the  apjiU- 
cation  of  small  blisters  from  time  to  time  in  the  more 
chronic  cases,  may  be  of  seiwice  ;  whilst  opiates  or  bella- 
donna liniments  maybe  applied  locallj^to  relieve  the  jiain. 
In  obstinate  cases  linear  osteotomj-,  which  consists  in 
making  an  incision  dovm.  to  the  inflamed  bone,  and  con- 
tinuing it  into  the  bone-substance  by  means  of  a  Hoy's 
saw  or  a  chisel,  will,  liy  removing  tension,  geuerally 
give  permanent  relief  and  prevent  further  changes  en- 
suing. Should  the  existence  of  an  abscess  be  susjiected  the 
bone  may  be  drilled  in  several  du-ections  or  a  small 
trephine  applied.  Where  there  is  a  taint  of  gout,  struma 
or  I'heumatism,  ap})ropiiate  remedies  for  these  affections 
must,  of  course,  be  given. 

Eakefying  osteitis,  cai;ies,  oii  uj^'eeatiox  of  boxe. 
is  comparable  to  ulceration  of  the  soft  tissues,  as  necrosis 
is  to  gangrene;  and  is  characterized  by  tlie  rarefaction, 
molecular  death,  and  loss  of  sid^stancc  of  the  bone  tissue, 
and  the  tendency  of  the  inflammatory  cxiidation  to  undergo 
casfious  degeneration  or  snppTvratiou. 

Cause. — Tubercle,  struma  and  .syphilis  are  undoubtedly 
the  most  jVe(|n('ut  causes  of  caries.  Sometimes,  however, 
it  would  appear  to  de])end  on  a  general  debilitated  state 
of  th(^  system,  in  whicli  there  is  no  evidence  of  tubercle  en- 
syidiilis",  and  to  which  the  term  struma  can  hardly  witli 
propi-icty  bo  applied.  Occasionally  it  is  the  residt  of  an 
injurv. 

Y^/</;o/e,f/?/.— Caries,  as  has  already  been_  stated,  is  one 
of  the  terminations  of  o.steitis;  indeed,  it  is  often  some- 
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•what  difficult  to  say  where  osteitis  ends  and  caries  begins. 
In  caries  the  thinned  and  eroded  trabecnlfe  of  the  inflamed 
bone  become  still  further  thinned  and  eroded  by  the  action  of 
the  small-cell-exudation  and  the  osteoclasts  which  pervade 
the  inflamed  area.  Under  appropriate  treatment  resolu- 
tion may  still  occasionally  occur ;  more  often,  however, 
especially  in  tuberculous  cases,  the  inflaminatory  material 
undergoes  caseation,  and  may  break  down  into  pus  and  an 
absces's  be  formed,  which  may  remain  as  such^  in  the 
interior  of  the  bone,  or  open  externally,  giving  rise  to  a 
sinus  leading  to  the  disease.  In  other  cases  the  smaU- 
ceU-exudation  undergoes  fiu'ther  proliferation,  and  either 


Fig.  42. — Diagram  of  caries,  a.  Granulation  tissue  ;  b.  Sniall- 
cell-exudation  ilestro3'ing  the  bone  ;  c.  Small-ceU-e.Kudation 
between  vessels  and  walls  of  the  Haversian  canals  ;  d.  Normal 
bone. 

makes  its  way  to  the  surface  of  the  bone  (Fig.  42),  and 
thence  through  the  soft  tissiu^s  and  skin,  or  it  i)erfoi'ates 
the  articular  cartilage  and  enters  a,  joint  {/tntf/atiiifj  curies). 
At  other  tini(!s  the  graiiuLiti()n-tissu<!  merely  destroys  tlio 
bone  without  the  ])i'()duction  of  pus  {drt/  caries  or  varies 
sicca) ;  whilst  again  th(^  inflaiiuHl  bone  in  the  centre  of  the 
areii  may  dif!  eti.  7nasse  IVoin  t]i(!  cutting-off  of  its  blood- 
sup])ly,  and  becomt!  s(>j)arat(Hl  from  the  surrimnding  lione, 
forming  a  sc.uiui^struni  at  tlie  C(>ntr(i  of  the  carioiis  s])ot 
{caries  ve.crotici.).  In  tuberculous  cases  giant-cells  and 
the  tubercle  bacillus  hiive  IxHin  discovered  in  tlu!  in- 
flammatoi'y  (ixudation.  The  favourite  seat  of  caries  is  in 
the  cancellous  tissue,  whereas  that  of  necrosis  is  in  the 
compact.    It  i.s  most  frotiucntly  mot  with  in  the  bodies  of 
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the  vertebrae,  in  tlie  cancellous  ends  of  tlie  long  bones, 
and  in  tbe  slioit  bones  of  the  tarsus  and  carpus.  The 
tubercular  and  the  strmnous  varieties,  to  which  many  re- 
strict the  term  caries,  are  distinguished  by  the  more  marked 
tendency  of  the  inflammatory  material  to  rmdergo  caseous 
changes ;  by  the  soft,  greasy  and  crumbling  condition  of 
the  bone ;  by  the  more  extensive  destruction  of  the  bone  ; 
and  by  the  little  tendency  shown  towards  the  fonnation 
of  new  bone  and  repair. 

The  symptoms  at  first  are  those  of  local  chronic  osteitis 
and  periostitis,  namely,  some  pain,  with  oedema  and 
swelling  of  the  soft  parts  over  the  inflamed  bone ;  but 
soon  the  inflammatory  jiroducts  make  their  way  to  the 
surface,  and  a  sinus  or  sinuses  leading  to  the  carious  bone 
form.  The  sinuses  have  generally  a  button  of  cedematous 
graniilations  at  their  entrance,  and  a  thin,  piu'ulent,  and 
commonly  foul-smelling  cbscharge  containing  bone  salts 
in  solution  escapes  from  them.  On  probing  or  on  en- 
larging the  sinus  and  introducing  the  finger,  the  bone  is 
felt  to  be  soft  and  friable,  breaking  down  and  readily 
bleeding.  Caries  of  the  vertebrsie  and  of  the  articular  ends 
of  bone  will  be  described  imder  Diseases  of  the  Spine  and 
Joints  respectively. 

The  treatment  will  necessarily  vary  according  to  the 
situation  of  the  disease.  "When  accessible  the  carious 
bone  may  be  gouged  away.  In  doing  this  it  will  be 
known  when  all  the  carious  bone  is  removed  by  the  i)art 
becoming  hard  to  the  gouge.  Unfortunately,  however, 
after  the  carious  part  has  been  removed  the  disease  may 
recur  in  the  surroiinding  bone,  so  that  in  caries  of  the 
tarsus  or  carpus  it  may  bo  better  to  excise  the  whole  of 
the  affected  bono,  or  A\'hero  the  caries  is  extensive,  to 
amputate  the  foot  or  hand. 

Necrosis  is  the  death  en  masse  of  the  -ndiole  or  part  of 
a  bone,  and  is  analogous  to  gangrene  of  soft  i>arts.  It  is, 
however,  of  more  freipKmt  occiUTence  than  gangrene,  in- 
asmuch as,  owing  to  the  hard  and  resisting  nature  of 
bone,  the  vessels  are  more  liable  to  become  conqn-essed  by 
the  iuflammiitory  effusion,  and  the  blood-sui)]>ly  in  con- 
sociuence  to  be  cut  off.  For  the  sauK^  reason  necrosis  is 
more  common  in  com])act  than  in  cancellous  bone;  whilst 
the  reverse  holds  good  with  regard  to  carie.<.  Hence, 
moreover,  necrosis  is  more  fi'equcnt  when  the  inflamma- 
tion is  acute,  cari(!s  when  it  is  less  acute,  as  in  the  latter  case 
the  bono  trabeculte  slowly  yield,  and  disintegrate  before 
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the  less  qiiickly  produced  inflammatory  exudation,  and 
the  vessels  consequently  escape  compression.  The  bones 
most  often  affected  are  the  tibia,  the  femur,  the  lower  jaw, 
the  bones  of  the  skull,  and  the  phalanges  of  the  fingers. 

Cnisi'.—Tho  immediate  cause  of  necrosis,  like  gangrene, 
can  in  all  cases  be  traced  to  the  cutting 
oS  of  the  blood  supply  of  the  bone, 
and  this  again  may  be  duo  to  inflam- 
mation, injiu-y,  or  more  rarely,  as  in 
the  necrosis  which  sometimes  occurs 
in  old  people,  to  some  change  in  the 
yessels  probably  analogous  to  that 
pi'oducing  senile  gangrene  of  soft  pai-ts. 
The  causes  of  inflannnation  of  bone 
may,  therefore,  also  be  looked  upon  as 
causes  of  necrosis ;  but  syphilis,  the  spe- 
cific fovei's,  especially  scarlatina,  and 
mercmial  and  phosphorus  poisoning- 
may  be  particidarly  mentioned. 

Fatholoijn . — In  injmy,  the  death  of 
the  bone  is  duo  to  the  stripping  off  of 
the  iieriosteum,  or  the  destruction  of  the 
mecbrllary  membrane,  and  plugging  of 
the  Tesseis  in  the  Haversian  canals  -s\ith  |j  ||i  jigj 

clots.  In  this  way  necrosis  may  occm- 
after  compound  fractiu'C,  or  in  stumps 
after  amputation ;  but  the  inflammation 
that  follows  the  injiu'y  has  no  doubt 
also  u  share  in  its  production.  The  way 
in  which  necrosis  is  brought  abcrat  in 
inflammation  has  already  been  described 
under  pericystitis,  osteitis,  and  osteo- 
myelitis, and  according  as  it  results 
from  one  or  other  of  these  causes  will 
it  vary  in  its  situation  and  extent. 
Thus,  when  duo  to  sini]ile  periostitis  it 
is  gon(;ridly  limited  to  the  external 
lamoUii!  of  the  bono  [jnrijilicral.  ■ncrniiiis) 
osteo-myelitis,  to  the  layers  immediately  surrounding  the 
medullary  canal  {rriitr((l  ncrmsiH) ;  wlien  to  diffuse,  septic 
or  iiil'octive  ^xu'iostitis  or  osteo-niyelitis,  it  ma.y  alTiu^t  tho 
whole  thickness  of  the  sliaft  (Fig.  4.'}),  and  ])ossib]y  tlu) 
whol(Mliii])liysis  (/()^»/  iH'criinin') ;  whilst  when  due  to  osteitis 
it  is  usually  associiited  with  caries,  and  only  a  portion  of 
cancellous  tissue  perishes  {^rarics  vcrratica). 


Fill.  43.  —  Necrosis 
(if  slinft  of  tibia. 
(Dniitt'sSurgery.) 


when  to  sini]iU 
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Character's  of  dead  hone. — The  dead  bone,  wliicli  is  called 
a  sequestrum  or  an  exfoliation,  is  bloodless,  white,  hard,  dry 
and  sonorous  when  struck,  but  often  becomes  bro-wn  or 
black  when  exjiosed  to  the  air  and  the  action  of  the  dLs- 
charges.  Its  free  sm-face  is  smooth  and  even,  or  if  pre- 
viously inflamed,  rough  and  irregular  ;  its  margins  are 
serrated  and  ragged ;  and  its  jDreviously  attached  sm-face 
is  rough  and  uneven.  It  is  heav^^  when  sclerotic  changes 
have  occiirred ;  light  and  porous  when  associated  with 
caries.  Process  of  separation. — When  a  jiortion  of  bone 
has  become  necrosed  it  acts  as  a  foreign  body  and  nature 
tries  to  cast  it  off.  In  some  situations  she  is  successful, 
in  others  she  fails,  and  if  not  assisted  bj-  art  the  dead 


Fio.  '14. — Diagram  of  the  process  of  separation  of  dead  bone. 
c.  Dead  bone  ;  h.  Inflamed  living  bone  with  formation  of  granu- 
lation tissne  wliere  it  is  in  contact  with  tlie  dead  part ; 
a.  Healthy  living  bone. 

bone  may  remain  as  a  lifelong  soiu'ce  of  irritation.  THc 
sepai'ation  of  dead  bone  is  best  studied  in  superficial  . 
situations,  as  in  the  cranial  bones,  where  its  process, 
can  bo  watched.    Here,  say,  from  the  breaking  down  of 
a  syphilitic  node  {si/pliilUic  j)eriosfifis),  a  jiortion  of  bone* 
is  exposed  and  dies.    'I'liis  acting  as  an  irritant  causes" 
the  bone  around  to  become  inilamed  (Fig.  44);  rarefaction 
{ulceratiov)  ensues,  and  around  the  dead  i)()rtiou  is  formed 
a  groove,  which  gradually  dec])ens  and  extends  beneath 
the  dead  part  until  the  latter  is  comidetely  cut  off  from 
the  living,  and  if  not  removed  by  art  simjdy  comes  away, 
or  exfoliates,  as  it  is  technically  termed.    The  cavity  loft 
becomes  filled  up  with  granulations,  which  subsequently 


>'ECROSIS. 


207 


ossify,  and  so  restore  tlie  lost  jiart.  In  situations,  as  in 
the  tibia  (Fig.  45),  where  the  periosteum  has  not  been 
destroyed,  ossification  of  this  membrane  proceeds  at  the 
same  time  as  the  bono  is  separating.    The  dead  bone 


Fig.  45. 


Fios.  4.5,  46  iuid  47  illustrate  tlio  formation  of  a  .seque.strmn,  its 
.separation  from  the  living  bone,  and  the  cavity  left  after  its 
reinoval.  ii.  Dead  hone  ;  h.  Living  hone  ;  c.  The  separated 
peristeum  lined  hy  granulations  ;  d.  Cloaca?  lined  by  granula- 
tions, which  are  indicated  by  .shading,  and  contiiuunis  "with  tiiose 
ining  the  cavity  containing  (he  .sequestrum;  r.  New  periosleal 
hone  perforate!  l,y  cloaca^.  ./:  Cavity  left  after  removal  of  dead 
bone.    (After  Billroth.) 

thus  becomes  surrounded  on  all  sides  by  bone,  mid  lies 
bathed  in  pus  in  a  cavity  lined  with  grauubitions 
(i'lg.  40),  ,m,l  though  l(K,s,.,  is  thus  ]ireveuted  from  being 
cast  ott.  It  IS  then  said  b)  be  hn;„ihiutv.l ,  and  is  called  'i 
^r>lurdnnH.    At  certain  spots  wliere  tl,..  iMTio.steum  and 


208 


DISEASES  OF  SPECIAL  TISSUES. 


soft  tissues  ha-s-0  licoii  perforated  by  tlie  discharges  from 
the  iniiamed  bone  making  their  way  to  the  sm-face,  ossifi- 
cation does  not  occm',  aucl  these  apertures  thus  left  in  the 
casing  of  new  bone  are  called  cloaca;  (Figs.  45,  4G,  47,  (/). 
After  the  removal  of  the  sequestrum  the  cavit}'  (Fig.  47,  ./') 
fills  up  with  granulations,  though  more  slowly  than  after 
the  removal  of  an  exfoliation. 

Syvrptoms.—Theiio  vary  according  to  the  cause,  stage 
and  situation  of  the  necrosis.  When  of  inliammatory 
origin  the  symptoms  at  first  will  be  those, ^  ah-eady  de- 
scribed, of  periostitis,  osteo-myelitis  or  osteitis,  according 
as  one  or  other  of  these  has  produced  it.  T\Tien  suppm-a- 
tion  bas  occuiTcd  and  an  incision  has  been  _ made  to  the 
dead  bone,  or  the  distliarges  have  made  theii-  way  to  the 
surface,  or  the  wcnmd,  in" the  case  of  an  injiuy,  leading  to 
the  dead  bone  has  remained  open,  a  sinus  or  sinuses  will 
exist.  These  generally  discharge  a  thick  foiil-smelling 
pus,  and  are  accompanied  with  some  thickening  of  the 
bone,  and  redness  and  brawniness  m  many  instances  of 
the  surroimding  skin.  On  passing  a  probe  the  dead  bono 
will  probably  bo  felt.  In  traumatic  cases  there  will 
fui'ther  be  the  history  of  the  iiijui-y.  Having  discovered 
dead  bone  you  should  next  ascertain  if  it  is  loose.  This 
may  be  done  by  observing  if  it  can  be  moved  by  the 
probe,  or,  if  two  sinuses  exist,  by  passmg  a  probe  down 
each  and  pressing  alternately  first  in  one,  then  m  the 
othei'  If  the  sequestrum  is  loose,  a  see-saw  movement 
may  thus  be  given  to  it.  In  superficial  situations  such  as 
the  cranium,  or  A\'here  a  bone  protrudes  or  is  exposed,  as 
in  a  stimip  or  conip(Jund  fracture,  the  dead  bone  will  at 
once  be  known  by  the  characters  abcady  given  (page20G). 
The  chin  distiruiive  sif/its  bdivecn  i>ecrosis  ami  caries  are  : 
—In  necrosis  the  dead  bone  is  generally  hard  and 
smooth,  in  caries  soft,  rough,  and  crumbling;  in  necrosis 
the  oTauulatioiis  round  the  sinus  are  healthy  and  the  skin 
is  ffcnierallv  n<nmal,  in  caries  there  may  bo  no  graniUations 
or  if  proseiit  th.n-mav  bo  u'doiuatous,  and  the  skin  around 
undermined  or  'infla'mod ;  in  necrosis  the  discharge  is 
thick  and  yellow,  in  caries  thin  and  watery ;  in  necrosis 
there  may  be  great  thickening  of  the  bone  in  caries 
usually  but  little.  Do  "ot  forget,  h.nvever,  that  caric>s 
may  be  associated  with  necrosis.  _  In  some  ca.^cs  of 
necrosis  no  suppuration  occurs  {qiurt  necrosis),  but  the 
bone  b.H.,mes  greatlv  swelled,  resembling  a  now  growth, 
from  which  it  ma\-  be  iin]>ossible  in  s.nno  m-sfcrnces  to 
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flistingiusli  it  witliout  an  exploratorj'  incision  (see  Tiunours 
of  Bone). 

'Treatment. — The  dead  bone  should  be  remoTed  as  soon 
as  it  is  loose.  When  it  is  suiDerficial  this  can  generally  be 
done  bj'  the  forceps,  after  slightly  enlarging  if  necessary 
the  sinus  throngh  the  soft  tissues,  or  where  the  end  of  the 
sequestrimr  is  exjjosed  in  a  stimip  bj^  sini2ily  di'a-n-ing  it 
out.  But  where  the  dead  bone  is  invaginated  and  the 
cloacpo  leading  to  it  are  small  a  more  seiious  operation  is 
required  {sequestrotoviy).  The  operation  is  much  facili- 
tated by  the  use  of  an  Esmarch's  bandage.  The  sinus 
leading  to  the  most  convenient  cloaca  should  be  enlarged 
b}-  a  simple  incision  in  the  longitudinal  axis  of  the  limli, 
the  sequestrum  seized  by  forceps,  and  if  practicable  drawn 
out.  If  the  cloaca  is  too  small  to  admit  of  this  it  must 
be  enlarged,  or  two  cloacte,  if  there  are  more  than  one, 
united,  by  cutting  away  with  a  mallet  and  chisel,  Hey's 
saw,  gouge,  &c.,  sufRcisnt  of  the  sheath  of  encasing  new 
bone.  No  more  of  the  new  bone,  however,  than  is  abso- 
lutely necessary  should  be  cut  away  for  fear  of  weakening 
the  limb.  For  the  same  reason  it  should  be  done  in  the 
longitudinal  axis  of  the  bone.  The  extraction  of  the 
sequestrmn  may  often  be  aided  by  the  use  of  the  elevator, 
or  by  cutting  it  in  two  pieces  by  the  bone-scissors.  The 
cavity  should  then  bo  sprinkled  with  iodofoiin,  packed 
with  iodoform  gauze  to  prevent  bleeding,  and  the  wound 
cbessed  with  gauze  impregnated  with  the  same  or  other 
antiseptic  material.  Whilst  the  cavity  is  healing,  which 
when  large  it  may  take  many  weeks  or  months  to  'do,  the 
patient's  strength  must  be  supported  by  tonics  and  a 
generous  diet.  At  times  the  sequestrum  is  so  intimately 
mterlocked  between  the  old  and  the  now  bone  that  it  may 
be  impossible  to  remove  it.  In  such  cases,  where  the 
patient's  powers_  arc  flagging  from  the  long  continued 
suppm'ation,  or  signs  of  lardaceous  or  other  visceral  disease 
are  manifesting  themselves,  amputation  may  lie  called 
for. 

_  SuPrURATION  AND  ABSCESS  IN  BONE.— DiiTuse  SU])])ura- 

tion  m  bone  has  already  been  dcscrilicd  as  a  comiiKm 
teiTnination  of  ditt'uso  osteo-niyelitis  and  ])eriostitis.  Cir- 
cumscribed sup])uration  or  abscess  is  generally  of  th(> 
chronic  variety,  and,  a,s  already  stated,  is  ()n(!  of  tlH>  ter- 
minations of  chronie  ost(!itis. 

ChrriiiirdlisccHs  hihoiir.  is  most  coiinnon  in  the  eiinccllous 
ends  of  the  h,ng  bones,  especinlly  the  uppc-r  and  lower 
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end  of  the  tibia  and  lower  end  of  the  femm-,  but  is  occa- 
sionally met  -with  in  other  bones. 

The  causes  especiallj^  leading  to  the  tennination  of  the 
osteitis  in  abscess  are  thought  to  be  the  presence  of 
tubercle  or  of  micro-organisms,  the  strumous  diathesis, 
or  a  feeble  state  of  health.  At  times  the  abscess  can  be 
apparently  ti'aced  to  an  injury. 

\^  Pathology. — In  the  com-se  of  rarefymg  osteitis  the  bone 
trabecula3  are  gradually  destroyed,  and  their  place  is  taken 


l'"iG.  48. — Abscess  in  end  of 
tibia.  (From  St.  Bartholo- 
jnew's  Hospital  Museum.) 


Fig.  49, — Necrosed  cancellous 
bone  in  abscess  cavity.  (From 
Pt.  Bartholomew's  Hospital 
^Museum. ) 


bv  a  small-ceU-exudation,  which  now  assumes  tho^  fonn 
of  granulation  tissue.  This  in  the  focus  of  the  inflamed 
spot  softens  and  breaks  down  into  pus,  whilst  that  around 
the  centrally  softened  s]K,t  constitutes  the  abscess-wall 
and  forms  to  the  naked  eye  a  distinct  membrane  (Ing.  Ah) 
lining  the  bony  cayity  {ry<W"^''  mvmhmne).  Ihe  bono 
around  the  abscess  generally  becomes  sclerosed  o^ing  t.. 
the  ossification  of  the  inflammatory  products,  whilst  ne^^ 
bone  is  formed  beneath  the  periosteum.  In  tins  way  as 
tlie  abscess  enlarges  at  the  expense  of  the  old  bone,  new 
bon,.  is  continually  formed  around,  and  hence  the  pus 
seldom  makes  its  way  to  the  surface  as  in  the  soft  pirts 
As  the  abscess,  howeyer,  approaches  a  joint  new  bone  i. 
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not  formed  beneatli  the  articular  cartilage,  and  so  the  pus 
on  reaching  the  cartilage  may  perforate  it  and  escape  into 
the  joint.  TVTien  the  inflammation  is  more  acute  sup- 
pirration  may  occur  before  the  bone  trabeculte  have  been 
completely  destroyed,  under  which  circumstances  a  seques- 
trum of  cancellous  tissue  may  be  found  free  in  the  abscess 
cavity  (Fig.  49). 

The  si/mptnins  are  of  a  chronic  natm-e,  and  are  often 
obscm-e.  Generally  there  is  pain  of  a  dull,  boring,  and 
localized  character,  often  intermittent,  and  worse  at  night ; 
tenderness  on  pressure  at  the  spot  where  the  abscess  is 
approachmg  the  siu'face  ;  some  a>dema  and  pitting  of  the 
soft  tissues;  occasional  enlargement  of  the  end  of  the 
bone  ;  and  later  some  dusky  redness  of  the  skin.  Inter- 
mittent attacks  of  inflammation  of  the  neighbouring  joint 
without  other  apparent  cause  are  verv  suggestive  of  abscess. 
Ihese  sjTnptoms  will  usually  serve  to  diagnose  abscess  from 
rheuraatism,  local  iieriostitis,  and  a  new  growth  in  the 
end  of  the  bone.  From  chronic  osteitis  it  cannot  always 
be  distmgiushed  ;  but  this  is  not  of  so  much  importance 
as  the  treatment  is  jiractically  the  same. 

Treatment— An  Esmarch's  bandage  having  been  ap- 
phed,  a  crucial  or  T-shaped  incision  should  be  made 
over  the  tender  spot,  and  the  bone  trephined.  If  pus 
does  not  escajie  a  i)erforator  should  be  thrust  in  various 
(hrections  into  the  cancellous  tissue  in  the  hope  of  dis- 
covering it.  The  abscess  cavity  should  then  be  mopped 
out  with  carl)ohc  acid  or  chloride  of  zinc,  and  well  dusted 
•WTth  iodoform,  and  the  wound  cbcssod  ^dth  iodoform  or 
other  antisoi)ticgau>5e,  great  care  being  taken  to  keep  it 
aseptic  fehou  d  the  abscess  break  into  the  joint  amputa- 
tion will  i)robably  be  necessary. 

.  Diseases  dei.endwg  upon  Sim/,/r  Ihfod  or  Increase  in 
Nidrition.  of  Bone. 

Under  this  head  are  included  two  diseas(.s  of  l,„ne  in 
which  neither  inflammation  nor  such  .•onstitutional  affec- 

u:::?ii;5C;:"^'"""'^^'^''" 

ATiiontv  of  Ikhio  is  a  connnou  acc.miianimcnt  of  old 
age.    It  may  also  be  produced  by  p,,ss  „■,.    n    d  su 
Hence  it  is  seen  ,n  the  bodies  of  tile  vertebra!  r   ,i  S  o 
prcssu7-e  of  an  aiienrism  of  the  aorta  .,r  a  tun  mn  Jl, 
mediastuum>;  in  the  bones  of  a  lin.b  fi^.m  "l""!,  "1.^^ 
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long-coutiimed  joint  disease,  and  in  stumps  after  amputa- 
tion. An  atrophied  bone  is  al-ways  decreased  in  weight, 
often  in  size  ;  and  in  some  situations,  as  in  the  neck  of 
the  femur,  is  liable  to  fracture  on  slight  provocation. 
Atrophy  is  always  attended  -with  more  or  less  fatty  de- 
generation. 

HYPEETKorHY  of  bone  is  an  overgrowth  of  bone  which 
is  due  merely  to  an  increase  of  nutrition  and  not  to  any 
inflammatory  change.  It  is  generally  dependent  xrppn 
excessive  functional  activity  of  the  part,  the  bone  in- 
creasing in  size  and  strength  eommensurately  with  the 
hjqoertrophy  of  the  muscles.  It  may  also  occm-  in_  asso- 
ciation with  general  hypertrophy  of  the  tissues  in  the 
affection  known  as  congenital  h;^i)ertropliy.  It  must  be 
distinguished  from  inflammatory  thickening  of  bone,  a 
condition  to  which  the  term  hypertrophy  is  also  sometimes 
incorrectly  applied. 


III.  Comtittdional  Affections  of  Bone. 

Under  this  head  are  included  Sji^hilitic  and  Sti-umous 
affections  of  bone,  and  Eickets  and  Mollifies  Ossiimi. 

Syphilitic  afeectio^'s  of  bone  are  common  both 
in  acquired  and  congenital  sypliilis.  In  the  former  they 
generally  occiu-  diu'ing  the  tertiary  stages  of  the  affection, 
either  as  gmnmatous  inflammation  of  the  periosteum 
(nodes),  or  as  chronic  inflammatory  thickenings,  or  gum- 
matous infiltrations  of  the  bone  itself,  leading  to  caries, 
necrosis,  or  sclerosis.  Tor  an  account  of  the  peculiarities 
in  the  above  affections  induced  by  syphilis  the  student 
must  be  referred  to  a  larger  work  on  Surgery.  The 
affections  of  the  bones  in  congcmtul  sypMlix  have  already 
been  briefly  referred  to  in  the  section  on  that  subject 
(see  page  oG).  ,      ,  ^,  , 

Stkuma  and  Txjbeecle.— We  have  already  seen  that 
many  of  the  inflammatory  diseases  of  bone,  esjiocially 
some  forms  of  rarefying  osteitis  or  caries,  are  attributed 
to  the  strumous  diathesis,  or  to  the  presence  and  dege- 
neration of  miliarv  tubercles ;  and  it  has  been  pointed 
out  in  what  rcspcu'ts  the  affections  of  striunous  or  of 
tubercular  origin  ditt'er  from  those  of  a  sim]ilo  or  trau- 
matic nature. '  Here  it  need  only  be  added  tliat  miliary 
tubercles  mav  often  be  found  scattered  through  the 
medulla  and  'in  the  cancellous  tissue  m  cases  of  acute 
tuberculosis;  but  as  in  these  cases  the  bone  affection  plays 
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but  a  socondaiy  part  aud  caunot  be  diagnosed  duriug  life, 
nor  indeed  as  a  rule  gives  rise  to  any  sj-mptoms,  it  need 
not  be  further  described. 

EiCKETS,  though  generally  described  under  Diseases  of 
Bone,  is  a  constitutional  aiSection  occurring  in  infancy 
and  early  childhood.  It  is  chai-acterized  by  impaired 
nutrition  and  arrest  of  development  of  the  whole  body, 
and  especially  by  the  softening  and  the  resulting  de- 
formity of  the  bones. 

Causes. — Malnutrition  produced  byimpi'oper  food,  espe- 
cially an  excess  of  the  starchy  elements  during  infancy ; 
debility  of  the  mother  during  gestation  and  lactation 
induced  by  excessive  child-bearing  or  over-suckling ;  and 
by  bad  hygiene, — want  of  fresh  air  and  sunshine,  resi- 
dence in  damp  dwellings,  uncleanliness,  and  lack  of  atten- 
tion generally. 

Patlwlogij. — The  bone-changes  consist  essentially  in  the 
formation  of  soft,  vascular,  imperfectly  ossified  bone, 
which  replaces  the  healthy  bone  as  the  latter  is  gradually 
absorbed  in  the  normal  process  of  developmcint.  'This 
ill-formed  bone  is  produced  both  at  the  line  of  the 
epiphysis  and  under  the  periosteum,  -('.e.,  in  those  situa- 
tions where  active  growth  normally  occiu's.  In  the  former 
situation  the  intermediate  semi-transparent  bluish  zone 
of  ossifying  cartilage  between  the  diaphysis  and  the 
cartilaginous  epiphysis  is  greatly  increased 'in  thickness, 
and_  its  line  of  junction  with  the  bone  is  no  longer 
straight  but  broken,  in  consequence  of  the  irregiSar 
advance  of  ossification.  The  bone  beneath  is  soft"  and 
spongy,  and  contains  here  and  there  islets  of  cartilage 
which  have  escaped  ossification,  and  its  medulla  is  ab- 
normally vascular.  It  is  to  the  excessive  formation  of 
this  proliferating  layer  of  cartilage  and  ill-formed  bone 
immediately  underlying  it  tl^at  the  oulargem-^nt  of  the 
ends  of  the  long  bones  and  the  beading  of  the  ribs  so 
characterisl;ic  of  rickets  is  due.  Microscopically  the  carti- 
lage-colls^ in  the  bluisli  zone  are  si^m  (<nlar'^^d,  and 
instead  of  being  arranged  in  regular  columns  aro^groupod 
irrogukrly;  whilst  the  calcification  of  the  matrix  between 
thorn  IS  also  seen  ])roceeding  in  an  iri'ogula.r  manner  so 
that  calc.ihod  or  ossified  ])atclies  exist  here  and  th'erl^ 
wJiero  all  should  be  cartibigi;,  a,nd  ])r)rtions  of  ('artila-o 
whoro  all  should  be  hone.  Tlui  vascular  m.nluUary  spa("<s 
which  are  continuous  with  these  cliannols  in  tlie  shaft 
likewise  proj-ict  m  an  irn^giilar  mauiuu-  into  tlie  cartila.'-o 
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and  the  lamintTe  of  bone  fonned  from  the  osteoblasts 
lining  these  spaces  are  deficient  in  earthy  salts.  Under 
the  periostemn,  the  superficial  laj-ei's  of  which  are  im- 
affected,  similar  soft  bone  is  laid  down  ia  consequence  of 
the  osteoblastic  layer,  though  increased  in  thickness,  pro- 
ducing osteogenetic  fibres  deficient  in  the  earthy  salts. 
Hence,  whilst  all  the  bones  are  more  or  less  softened,  the 
long  bones  become  swollen  at  their  ends,  and  the  flat 
bones  thickened  especially  along  theii-  line  of  sutui-e. 
The  abdominal  viscei'a,  particularly  the  liver  and  spleen, 
are  often  enlarged  from  ii'regular  increase  of  then.'  fibrous 
and  epithelial  elements,  the  brain  is  freciuenth'  increased 
in  size  from  hypertrophy  of  the  nem-oglia,  and  the  muscles 
are  generally  soft,  flabbj^  and  wasted. 

Symptoms. —  Among  the  early  sJ^nptoms  may  be  men- 
tioned sweating  of  the  foi-ehead  and  often  of  the  upper  part 
of  tlie  body,  thi-owingoif  of  the  bedclothes  from  a  desii-e  of 
the  child  to  be  cool,  a  general  restlessness,  and  often  an 
excessive  tenderness  on  handling  and  aversion  to  move- 
ment. Sometimes  lai'ge  quantities  of  phosphate  of  lime 
are  foimd  in  the  urine.  The  abdomen  is  generally  en- 
larged, and  there  is  frequently  some  gastric  cataiTh  and 
flatulence.  The  swelling  of  the  ends  of  the  long  bones, 
especially  of  the  lower  end  of  the  I'adius  and  tibia,  the 
beading  of  the  ribs  where  thej-  join  the  cartilages,  and  the 
thickening  of  the  cranial  bones  along  theu-  line  of  suture 
are  characteiistic  of  the  disease.  Later,  bending  of  the 
bones  occui's.  Thus,  the  long  bones  generally  give  in  the 
direction  of  their  normal  curves  and  near  the  ejiiphyses, 
leading  to  knock-knee,  bow-legs,  and  other  deformities. 
The  yielding  of  the  I'ibs  to  atmosi)heric  jiressure  produces 
the  deformity  known  as  pigeon-breast.  The  sjjine  jiresents 
a  general  curvatui'C  v^'ith  the  couA-exity  backwards  in 
infants  and  yoimg  childi'en,  and  in  older  cliildi'cn  a  lateral 
or  a  lordotic  ciu've.  Tire  pelvis  generally  assirmes  a 
triangulai'  or  hoTir-glass  shape  in  consequence  of  the 
depression  of  tlie  pi'omontory  of  the  sacrum.  The  head  is 
square,  the  foreliead  promiuont,  and  tlie  foutaiielles  ai-e 
late  in  closing.  The  occipital  bone  in  sometimes  thinned 
so  that  it  yields  on  pressure  or  may  be  in  places  absorbe<l, 
a  condition  known  as  craniotabrs.  Dentition  is  generally 
delayed,  or  the  teeth,  if  cut,  often  soon  decay  antl  fall  out. 
Bronchitis,  diarrlitca,  convulsions,  laryngismus  strididus 
and  chronic  hy(lr()ce])halus  are  not  infrequent  complica- 
tions ;  and  to  any  of  these,  but  esi)ecially  to  the  first  two. 
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the  cliilcl  may  siicciniib.  Under  aj^propriate  treatment 
the  disease  is  neaiij'  always  ari'ested,  and  perfect  recovery 
results.  The  hones,  however,  if  much  bent  are  liable  to 
become  consolidated  in  theii'  dofoimed  condition,  and 
prematiu'e  s;\Tiostosis  of  the  diaphysis  and  epiphj'sis  is  apt 
to  occm-,  inducing  a  stunted  growth. 

The  irmtment  resolves  itself  into  proper  feeding  and 
correcting  bad  hygienic  conditions.  The  child  shoidd 
have  plontj'  of  now  milk  and  cream ;  and  the  juice  of  under- 
done meat,  or  underdone  meat  that  has  been  pounded  up. 
should  be  given  in  quantities  suited  to  the  age  and  powers 
of  assimilation.  Fai'inaceous  food  should  be  restricted  in 
amount,  and  in  the  case  of  infants  foi-bidden.  Alumdance 
of  fresh  air  and  simlight,  and  attention  to  cleanliness  arc 
especially  indicated.  In  the  way  of  medicine  cod-liver 
oil  is  the  most  important,  and  may  almost  be  looked  upon 
as  a  specific.  It  shoidd  be  combined  with  syrup  of  the 
phosphate  of  iron  and  lime  in  half  drachm  to  di'achm 
doses.  The  deformity  of  the  legs  ma,y  be  corrected  in  the 
earlier  stages  by  insisting  upon  the  child  not  being  allowed 
to  stand  or  walk.  To  ensure  it  being  kept  off  its  legs 
splints  reaching  from  the  waist  to  below  the  feet  may  be 
applied.  Confirmed  deformities  can  only  bo  dealt  with 
by  instrimients  or  operation,  which  will  bo  described 
iinder  bow-legs,  knock-knee,  osteotomy,  &c. 

MOLLITIES  OSSIUM  or  OsTEO-MALAc'iA  is  a,  rare  disease 
characterized  by  softening  of  the  bones  through  the  re- 
absorption  of  tiieir  earthy  salts  and  destruction  of  their 
osseous  lamolliTO. 

Cciiise. — It  is  a  disease  of  adult  life,  and  most  often  occurs 
in  females  during  the  child-bearing  ])oriod.  Sometimes 
it  appears  to  bo  hereditaiy ;  liut  its  causation  is  i)ractically 
unknown . 

Fatholofjij. —Tho  disease  appears  to  begin  in  the  medul- 
lary tissue  of  bone  which  is  re])laced  by  a  soft,  dark-red 
geliitinoiis  mati>rial  somewhat  resembling  s])leen-]>nlp. 
whilst  _lat(;r  the  wlioI(!  bone,  with  th(!  (ixception  of  a  thin 
layer  immediately  lienratli  the  iieriostenm,  liceonics  re- 
placed by  this  material  and  riiduced  to  little  more  than  a 
mere  shell.  The  bon(^  appears  first  to  become  (h-ralcilied 
and  then  destroyed.  Tln^  exact  patliologv  of  tlu-  process 
is  not  known,  but  it  has  Ix.en  stiggesbMl  thai  the  dccalci- 
hcation  of  the  bone  is  due  to  tlu^  action  of  lactic  acid 
which  has  been  Unmd  both  in  the  bone  and  the  urine  or 
to  excess  of  carl)onic  acid  in  the  veins  of  (he  meduila 
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■which  are  said  in  the  eaiij^  stages  to  be  enlarged.  The 
microscopical  ajipearances  lend  some  support  to  this  view, 
as  in  a  bone  trabecula  (see  Fig.  50)  the  decalcification  is 
seen  to  begin  around  the  Haversian  canals  and  niedvillary 
spaces,  the  bone  corjiuscles  in  these  pai-ts  having  entirely 
disapjieared  while  in  the  centre  of  the  trabecula  they  are 
still  present.  At  times  the  gelatinous  material  is  in 
places  yellow  and  fatt3'-looking.  In  some  of  the  speci- 
mens in  St.  Bartholomew's  Hospital  the  medulla  appears 
entirely  filled  with  fatty  material,  but  it  is  a  question 
whether  these  sj^ecimens,  though  called  mollifies  ossium, 
are  not  of  a  different  nature  from  the  disease  to  which  the 


Fig.  50. — Microscopical  appearance  of  a  fragment  of  bone  in 
nioUities  ossium. 

(From  Rindfleiscli. ) 

term  is  generally  ajiplied,  and  do  not  rather  depend  ujion 
a  senile  change. 

Symiitdrns. — In  the  early  stages  the  disease  may  be 
mistaken  fin'  rheumatism  or  neuralgia,  as  beyond  some 
general  fooling  of  weakness  with  obscTire  pains  in  the 
bones  it  is  atttnidod  with  no  definite  symptom.  ^Tiddenly. 
however,  fracture  of  some  bone  oct'urs,  whilst  others 
become  bent  and  variously  distorted  without  any  or  but 
the  slightest  provocation.  Thus  the  pelvis,  thorax,  spine, 
and  extremities  beconu!  missha]ien  and  sometimes  extra- 
ordinarily (l(>iormod.  The  i)elvis  is  ilattened  from  side  to 
side,  the  symiihysis  ])ubis  projects  in  the  form  of  a  beak 
giving  a  rostrated  a]ii)(\irance  to  the  pelvic  inlet,  whilst 
the  tulnn-osities  are  ap])roximated  and  the  ]iubic  arch  is 
diminished  in  width.  Thus,  parturition  is  rendered  diffi- 
cult if  not  impossible.    The  condition  of  the  in-ine  is  an 
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important  element  in  tlie  diagnosis,  a  peculiar  form  of 
albiuneu  and  abnormal  quantities  of  phosphates  and 
lactic  acid  being  found  in  it.  The  disease  i)rogresses  and 
the  patient  generally  dies  of  exliaustion,  or  during  par- 
turition, or  of  dyspnoea  consequent  upon  I'espiratory 
trouble  induced  l:)y  the  ■weakened  libs.  In  a  few  cases 
recover}'  has  taken  jilace. 

Treatment. — No  remedy  is  at  in-oscnt  kuowai  for  the 
disease.  The  strength  must  be  supported  by  tonics  and 
abiuidance  of  nomisliing  food,  pain  must  be  relieved  by 
opiiun,  and  rest  enjoined  in  order  to  prevent  fracture. 
The  patient  shoidd  be  warned  of  the  danger  of  child-bear- 
ing. Shoirld  she  be  already  jiregnant,  the  question  of 
inducing  premature  labom-  must  be  raised ;  whilst,  shoi^ild 
she  be  at  her  full  time,  craniotomy,  or  in  advanced  de- 
formity of  the  pel-vis,  CcBsarean  section,  may  be  necessarj'. 

IV.  New  Growths  in  Bone. 

New  Growths.— Nearly  all  the  varieties  of  tirmour 
described  in  the  section  oii  that  subject  (p.  58)  occur  in 
bone.  Some,  indeed,  as  the  exostoses,  are  altogether 
confined  to  the  bony  tissue ;  others  occur  in  it  so  frequently 
that  it  may  be  said  to  be  theii'  favomite  seat ;  other.s, 
again,  are  va  this  situation  sf)  rare  that  they  may  be  dis- 
missed as  path(jlogical  cmiositics.  Some,  moreover,  the 
carcinomata,  are  generally  believed  to  only  occur  in  bone 
as  secondary  growths,  the  primary  malignant  tumom-s 
of  bone,  fonnerly  described  as  carcinomata,  being  now 
classed  as  sarcomata.  Tumours  of  bone  may  spring  froDi 
the  _  i)eriosteiun,  the  medulla,  or  the  boilo  itself,  and 
exhiljit  a  remarkable  tendency  to  undtu'go  cabnfication  or 
ossification,  and  when  of  slow  growth  to  assume  the 
character  of  true  bone. 

()sTF,o>rATA  OR  ossEoirs  Ttj.MouRs  have  the  structure 
of  true  bone,  and  are  only  met-  Avitli  in  connection  with 
bono.  They  must  l)e  distinguishtnl  from  otlier  forms  of 
tumours  that  have;  undcirgonis  cahnfication  and  ossifica- 
tion. _  They  may  be  divided  into  the  cii'cunisrribed  and 
the  diffuse. 

Circimiwrilicd  osseous  tinnours  or  cxDstoscs  ocnuir  in  two 
chief  forms,  the  caucellous  and  the  com])a,ct. 

(a.)  The  ennecUoiM  or  spoiujn  consist  of  cancellous  bone 
containing  marrow  m  its  cancellous  spaces,  and  arc  sur- 
rounded by  a  delicate  layer  of  compact  bono,  which  itself 
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is  covered  -with  a  capping  of  cartilage,  or  sometimes 
merely  with  periosteum.  Tliey  are  considered  by  some 
to  be  ossifj-ing  oncliondromata.  Tbeir  common  situation 
is  at  the  junction  of  the  diaphysis  and  epiphysis  of  long 
bones,  or  at  the  origin  or  insertion  of  muscles — as  for 
examiDle,  the  insertion  of  the  adductor  magnus  into  the 
tubercle  just  above  the  internal  condyle  of  the  femm-, 
and  the  i^ectoralis  major  into  the  external  bicipital  ridge 
of  the  humerus. 

(6.)  The  compact  or  ivory  consist  of  dense,  hard  bone, 
■which  commonly  contains  no  Haversian  canals.  They 
nearly  always  spring  from  the  cranial  bones,  and  are 
generally  sessile  or  broadly  peduncidated,  and  of  a  lenti- 
cular shape. 

Si/mpfoms. — The  cancellous  variety  are  met  with  as 
hard,  smooth,  or  iiTogular,  and  frequently  pedunculated 
tmnoui's  of  slow  growth,  and  are  commonlj-  of  small  or 
moderate  dimensions.  Sometimes  they  are  quite  painless, 
but  at  other  times  they  cause  pain  on  movement  or 
pressui-e,  as  is  the  case  with  the  small  exostosis  A\^hich  so 
frequently  grows  from  the  distal  end  of  the  dorsal  siu-face 
of  the  last  phalanx  of  the  great  toe.  Tliis,  which  is 
usually  harder  than  the  more  common  fonn  of  cancellous 
exostosis,  but  less  hard  than  the  ivory,  occurs  as  a 
tumour  projecting  under  the  nail,  and  raising  it  up  as  it 
grows.  In  some  cases  exostoses  affect  simultaneously 
many  bones,  and  at  times  nearly  all  the  bones  of  the 
body.  They  are  then  generally  hereditary,  and  often 
s^innmetricai,  and  are  spoken  of  as  multiple  exostogcA. 
They  have  the  structure  of  the  cancelltnis  form.  Tlie 
evident  firm  attachment  of  the  ivory  exostoses  of  the 
skull  to  the  bone,  their  slow  growth,  small  size,  great 
hardness,  absence  of  pain  and  histm-y  of  fracture  or  other 
injury,  and  the  freedom  witli  which  the  scalp  moves  over 
them' sufficientlv  serve  to  distinguish  them.  _  _ 

Tre(Unie)it.—'n\Q  spongy  exostosis,  unless  occasioning 
any  pain,  deformitv,  or  other  inconvenience^,  or  growing 
rapidly,  may  be  "  left  alone ;  otherwise,  it  should  be 
removed  by  ii  chisel,  Ixme-nippers.  saw,  &c..  taking  care 
it  is  completely  extirpated,  its  what  is  left  will  have  a 
tenden(n-  to  grow  again.  In  removing  an  exostosis  from 
near  the  km^i-joint,  the  syuo^•ial  membrane  may  be 
avoided  by  flexing  tlie  knee,  and  so  drawing  the  mem- 
brane away.  T'he  hard  or  i^■orv  exostoses  should  not  be 
interfered  "with,  as  the^-  are  so  iuird  that  no  saw  will  cut 
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fractm-ed  in 


through  them,  and   the   skull  has  been 
attempts  to  remove  them  with  the  chisel. 

Diffuse  osseous  tumours  occm-  in  connection  with  the 
bones  of  the  face,  often  filling  ui^  the  antrum,  occluding 
the  nasal  chambers,  and  producing  much  deformity. 
They  are  composed  of  finely- cancellated  bone,  and  are 
more  compact  than  the  cancellous  exostoses,  but  less 
compact  than  the  ivory.  _  Their  slow  growth,  extreme  and 
unifoi-m  hardness,  and  irregular  nodulated  surface,  will 
serve  to  distinguish  them  from 
sarcomata  imdergoing  ossifica- 
tion in  this  situation.  Thei'c 
is  little  or  nothing  to  be  done 
in  the  way  of  treatment.  The 
supeiior  maxillarj^  bone  has  at 
times  been  removed  when  the 
gi'owth  has  been  confined  to  it 
alone. 

EnCTIOXDEOJEATA    or  C.JlETI- 

LAGINOUS  TUiiOUfis. — The gene- 
I'al  and  microscopical  characters 
of  these  growths  have  already 
been  described  under  Tumoiu's. 
In  the  bones  they  are  most  fre- 
quently met  with  in  the  fingers 
and  the  ends  of  the  long  bones. 
In  the  fingoi's,  whei'c  they  are 
generally  multiple  and  often 
congenital,  they  usually  begin 
in  the  interior  of  the  ends  of  the 
phalanges  or  metacari)al  bones, 

and  as  they  increase  in  size,  expand  the  bono  around 
them  into  u  thin  shell,  whicfi  i„a,y  tinally  give  way 
them  to  protrude.    When  growing  from 
iJii'^^    "i"  ioiig  liones,   they  goncn'allv 
Irom  the  ])eriosteuiii,  and  thoneo  "•Vow  1 
and  inwards,  but   siddom   involve^  tli 
face.    Tliev  arc  thought  bv 


Fio.  51.  —  Cartilaginous 
tnmours  of  tlie  bones  of 
the  band.  (From  Druitt's 
Surgery. ) 


JiUowmg 
articular 


tlie 
-spring 
ootli  outwards 
H!  articular  sur- 
.  ,  •.  ,  ,.,  "  '  ■■  f^'ii'H^  to  ]K)Hsiblv  iirisn  iVdiii 
the  cpiphysia  .•art.lag.,,  osi„viallv  as  th(.v  an",  most  often 
met  within  the  young.  Th,.y  should  not  be  confounded 
with  sarcomata,  in  which  considcvahb.  masses  <,f  cartilan-c 
are  Ire.iucntly  dcv.ao].,,!,        .yitl,  tlu.  exostos.^s,  which 


a-re  oi'U'.n  en 

its  o.ssifying  enchondroniati 


PjxMl  witli  cartilage,  and  are  regardi-d'by  soim 


V  .  ■'  ,    ''■1'"  eiichondromiita"  mwcr 

ossitj  ,  but  may  midergo  calcification  or  mucoid  softening, 
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and  -when  unmixed  -witli  sarcomatous  elements  are  quite 
innocent. 

SymjJtoms. — Theii'  slow  growth,  great  hardness,  evident 
attachment  to  the  bone,  the  absence  of  glandular  enlarge- 
ment, and  non-implication  of  the  siu'roimding  tissue  and 
skin  will  serve  for  their  diagnosis.  Ytlien  of  large  size 
ulceration  of  the  integuments  covering  them  may  be  pro- 
duced by  their  pressiu'e. 

Treatmevt. — If  small,  and  involving  say,  only  one 
finger,  they  may  be  enucleated,  taking  care  not  to  injm-e 
the  neighbouring  joint.  But  when  several  fingers  are 
implicated,  and  the  hand  is  rendered  useless,  amputation 
of  the  affected  fingers,  or  of  the  whole  hand,  may  be 
necessary.  The  removal  of  the  limb  is  usually  called  for 
when  they  grow  about  the  articular  end  of  a  long  bone, 
especially  if  they  have  attained  a  large  size. 

Fibromata  or  fibrous  tumours  seldom  occur  in  bone 
except  in  the  jaws  or  in  connection  vdth  the  base  of  the 
skull.  They  then  constitute  the  common  form  of  epulis 
and  naso-piiaryngeal  polypus,  and  are  described  imder 
Diseases  of  the  Jaws  and  Nose. 

LiPOMATA  OR  FATTY  TUMOURS  too  rarely  occur  in  bone 
to  require  special  mention.  I  have  seen  one  or  two  grow- 
ing from  the  outer  siu-face  of  the  periosteum  (parosteal 
lipoma).    They  were  not  diagnosed  before  operation. 

Sarcomata  in  bone  may  be  divided  into  the  penos- 
teal  and  the  endosteal:  the  former  being  comnronly  of 
the  round-celled,  spindle-celled,  or  mixed  variety;  the 
latter  of  the  myeloid.  The  periosteal  spring  from  the 
deeper  lavers  of  'the  periosteum,  and  as  they  mcrease  in 
size  invade  the  bone  beneath  on  the  one  hand,  and  tlie 
soft  tissues  surrounding  them  cm  the  otlier,  till  fiually 
the  skin  is  involved,  and  they  protrude  as  a  fungous  mass 
if  the  patient  has  not  l)eeu  already  carried  off  by  the 
dissemination  of  the  growth  through  internal  organs. 
Thtn-  are  very  in'ono  to  calcification  and  ossification  and 
are  then  sometimes  si)oken  of  as  ostiioid  sarconKi:  but  the 
simple  expression  ossifying  sarcoma,  as  less  misleading, 
and  as  more  expressive  "of  what  really  liajiiieus.  had  better 
be  employed.  Their  favourite  situations  a  iv  the  neigh - 
boiu-hood'of  tlic  large  joints,  whicli  however  they  se  dom 
involve.  Though  not  usuallv  im])hcating  the  hnuphatic 
elands  thev  often  rai)idlv  infect  the  system,  and  qiuckly 
rcturn  at'tLU-  removal.  "Tlie  endosteal  simng  from  the 
medulla  in  tlie  interior  of  the  bouc,  and  are  of  slower 
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gi-owtli  find  generally  less  malignant  than  the  periosteal. 
As  they  increase  in  size  they  expand  the  bone  around 
them  into  a  thin  shell  which  finally  gives  way,  when  they 
gi'ow  with  gi'eater  ra^iidity,  behaving  as  the  periosteal. 
The  myeloid  form  of  the  endosteal  sarcoma  is  the  least 
malignant,  and  may  not  return  after  enucleation  or  com- 
plete removal  for  several  or  manj^  years,  and  possibly  not 
at  all.  A  varietj'  called  parosteal,  in  which  the  sarcoma 
involves  the  outer  siu'face  only  of  the  periosteum,  has  been 
described. 

i^ymiitoms. — In  a  tji^ical  case  of  pe7-iosteal  sarcovia  thei'e 
will  be  a  rapidly  growing  tiunour,  evidenth^  connected 
with  the  bone,  not  as  a  rule  painful,  nor  usually  attended 
with  heat,  oedema,  redness,  or  increase  of  body  temj^era- 
ture.  The  swelling  is  soft  and  semi-fluctuating  or  boggj'-, 
sometimes  indistingiushable  by  touch  from  an  abscess ; 
or  hard  in  some  parts,  soft  in  others,  or,  if  ossifjdng, 
imiformly  hard  all  over.  The  superficial  veins  may  be 
tortuous  and  dilated,  and  the  neighbouring  IjTnphatic 
glands  enlarged.  The  patient  is  usuallj^  young,  or  past 
the  middle  jieriod  of  life,  and  frequently  coniidains  of 
having  lost  both  weight  and  strength,  althougli  till  later 
there  may  be  no  cachexia.  Often  there  is  a  distinct 
history  of  the  gi-owth  having  appeared  some  time  after  an 
injury  of  the  part,  and  it  is  probable  in  some  cases  such 
may  be  the  cause  of  the  gro\^i;h.  The  endosteal  arc  of  much 
slower  gi'owth,  and  are  generally  accompanied  by  boring 
pain  whilst  the  bone  is  being  expanded.  Sooner  or  later 
they  give  rise  to  a  more  or  less  unifoi'm  swelling,  generally 
of  the  articular  end  of  one  of  the  long  bones,  and  as  the 
shell  of  bone  Ijecomcs  thinned  a  jioculiar  egg-shell-like 
crackling  may  sometimes  be  elicited  on  palpation.  After 
they  have  protruded  from  the  bono  they  ])resent  similar 
signs  to  the  periosteal,  and  at  times  distinctly  pulsiito, 
especially  when  ctmnectcd  witli  th(.(  pelvic  bones.  Thev 
may  then  bo  mistaken  for  an  aneurism. 

J)luipixiais. — The  above  signs  will  commonly  serve  to 
distinguish  a  sarcoma  from  an  innocent  tiunour  of  bono. 
From  an  inflanimatory  aft'oction,  sucli  as  sub-acuto 
periostitis  or  osteitis,  (piict  necrosis,  or  an  abscess  in  tlu* 
interior  of  tho  bono,  it  is  soiiuitiiiKis  very  diflicult  to 
diagnose  it.  The  absence  of  signs  of  iniliuinnation,  of 
increa,sed  body  temjierature,  of  (odciiia,  and  of  on 
pressure,  point  strongly  to  the  swelling  being  of  a  sarco- 
matous nature.    But  these  signs  muv  he  iirescn)  in  litr^o 
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and  rapidly  gi'owing  sai'comata,  and  may  be  hut  faintly 
marked,  or  not  apparent,  in  inflammattn'y  affections.  A 
steady  increase  of  the  growth,  whilst  under  observation, 
notwithstandiiag  rest  and  appropriate  remedies,  the  gi'adual 
loss  of  weight  and  strength,  and  the  unequal  consistency 
and  irregular  surface  of  the  swelling  are  more  certain 
indications  of  its  malignancj' ;  but  punctm-e  with  a  gi-ooved 
needle,  or  even  an  exploratory  incision,  may  bo  required 
before  the  natm'e  of  the  tumoiu-  can  be  cleared  \v\i.  From 
an  anemism,  a  pulsating  sarcoma  may  be  very  difficult  to 
distinguish,  especially  when  growing  from  the  pelvic 
bones.  In  the  tumoiu'  the  pulsation  is  not  equally 
expansile  over  all  jiarts,  and  althoxigh  it  may  be  stopped 
by  pressm-e  on  the  arter3%  the  timiom-  does  not  become 
smaller ;  nor  is  it  felt  to  refill  when  the  pressure  is  removed 
during  two  or  three  beats  of  the  heart,  as  in  anemism  ; 
and  a  bruit,  if  jiresent,  is  not  so  distinct.  Poi-tions  of 
expanded  bone,  moreover,  may  be  felt  in  j^arts  of  the 
tumour,  and  there  may  be  glandular  enlargement  and 
other  general  signs  of  malignancy.  From  an  inflamma- 
tory condition  of  a  neighboming  joint  a  tumour  of  the  end 
of  the  bone  may  generally  be  distinguished  by  the  absence 
of  signs  of  inflammation ;  by  the  swelling  being  less 
regular  in  contom-  than  in  a  joint-affection,  and  aiiparently 
being  connected  more  intimately  -ndth  one  of  the  bones 
entering  into  the  articulation  than  the  other ;  and  by  a 
careful  review  of  the  history  of  the  case. 

Treatment. — Periosteal  growths,  imless  the  glands  are 
much  enlarged  and  there  is  evidence  of  dissemination 
having  occm-red,  call  for  am2:)utation  of  the  limb,  or 
removal,  if  practicable,  when  gro^\-ing  from  the  bones  of 
the  head  or  trvmk.  Small  growths,  however,  may  at 
times  bo  dissected  off  the  shafts  of  the  long  bones,  and 
the  surface  of  the  bone  scrajied,  gouged  away,  or  destroyed 
by  the  actual  cautery.  Endosteal  gi'owths,  if  small,  may 
in  some  cases  be  enucleated,  but  usually,  like  the  ])oriostoal 
variety,  call  for  amputation.  The  treatment  of  san'omat^i 
of  the  jaws,  and  of  oth(!r  s])ecial  regions  are  described 
imder  Tumo\irs  of  the  Jaws,  &c. 

Caectnoma  is  now  generally  believed  never  to  occur  as 
a  primary  growth  in  l)one.  It  may  spread  to  the  bone, 
however,  from  the  skin  or  nmcous  membrane,  as  seen,  for 
exam])l(;,  in  some  cases  of  s(piamous  o]iithelioma  of  the  log 
or  lij),  or  bo  deposited  thcn^  in  the  course  of  the  general 
dissemination  following  on  primary  carcinoma  of  other 
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tissues  or  organs,  as  the  breast  or  liver.  In  the  Litter 
case  it  is  seldom  cliscovei'ed  till  after  death,  iinless  it  gives 
lise  to  spontaneous  fractiu-e.  Treatment. — Where  epithe- 
lioma has  spread  to  the  bone,  free  and  early  removal  with 
the  knife  before  the  glands  have  become  affected  is  the 
only  treatment  that  holds  out  a  prospect  of  success.  In 
the  case  of  a  limb,  am]nitation  well  above  the  ilisease  is 
generally  called  for;  although  where  the  bone  is  but 
little  involved  a  free  sweejjof  the  gTOwth,  and  the  gouging 
away  of  the  underlpng  bone  may  under  some  cii'cum- 
stances  be  ad'S'isable. 

Cysts  ix  boxe  are  rare,  except  in  the  jaws.  Hydatid 
cysts  are  occasionally  met  T\-ith,  hut  require  n(.)  sjiecial 
description.  The  sanguineous  or  blood-cysts  fonnerly 
described  were  2)robably  sarcomatous  tumours  in  which 
htemorrhage  had  taken  place. 

AXEURISMS  IX  BOXE  are  occasionally  met  with,  iind 
vascidar  erectile  tiunours  consisting  of  anastomosing 
vessels,  and  somewhat  resembbng  ntevi  of  the  soft  tiss\ies, 
sometimes  occiu'  in  the  bones  of  the  skull.  The  majority 
of  pidsating  tmnoiu's  in  bone,  however,  are  of  the  nature 
of  soft  sarcomata. 


DISEASES  OF  JOINTS. 

Syxovitis,  or  inflammation  of  the  synovial  membrane 
may  be  acute,  subacute,  or  chronic. 

Acute  syxovitis.  — CVn^.bv.— Generally  a  slight  injury, 
as  a  sprain  or  over-exertion  of  a  joint,  or  exposure  t(j  cold 
and  wet  in  a  gouty  or  rheumatic  subject.  Syno^dtis, 
mcn'covcr,  especially  in  the  knee,  often  occm-s  diu-ing  an 
attack  of  gonorrhoea,  and  is  sometimes  seen  in  the  caili(?i' 
stages  of  syphilis.  It  is  well-known  as  a  sym])tom  of 
acute  rheumatism  and  jiya^mia,  in  wliich  latter  aifectiou 
rapid  suppuration  and  imi)lication  of  tlie  other  tissues  of 
th<^  joints  occur. 

J'<(tlii,ln(/y.~ThQ  synovial  meml)rane  becom(^s  red  and 
(•f)ngcstcd  and  loses  its  lustre,  the  svnovial  fringes  turgid 
and  the  s.^Tiovial  fluid  increased  in"(|nantitv,  and  sliglUlv 
tiu'liid    from    admixture   witli   iiiflininiiatorv  products 
llesolutum  may  now  occur,  or  tlie  inflaiiimatiou  may 
come  chronic,  or  it  may  spread  to  tbe  cartilages,  bones"  i^ic 
and  ternuiiat(i  m  sui-imration  ami  the  probable  disor^^ani- 
zation  oi  the  jonit  (s(!(;  Acute  Arthritis). 
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Signs. — The  joint  is  liot,  excessively  painful,  especially 
on  movement  and  pressui'e,  and,  if  the  inflammation  is 
very  intense,  the  skin  may  be  slightlj'  reddened,  and 
the  tissues  around  cedematous.  The  joint  is  usually  held 
flexed,  that  is,  with  the  capsule  and  ligaments  relaxed — the 
position  of  greatest  ease.  Where  the  joint  is  superficial  the 
swelling  is  well  marked,  the  outline  of  the  synovial  mem- 
brane being  distinctly  mapped  out.  Thus  in  the  knee, 
the  joint  perhaps  most  commonly  aifected,  the  syno-^-ial 
menibi'ane  can  be  seen  extending  upwards  imder  the 
crureus  and  vasti,  and  bulging  on  either  side  of  the  liga- 
mentiun  patella;.  The  patella  itself  is  raised  froni  the 
condjdes  of  the  femiu',  and  on  making  pressm-e  on  it  the 
fluid  is  displaced,  and.  the  patella  can  be  felt  to  strike 
against  the  condyles  [riding  of  the  patella).  _  In  the  elhow, 
the  synovial  meiiibrane  can  be  seen  extending  xmder  the 
tiiceps  and  on  either  side  of  the  olecranon ;  in  the  ankle, 
bulging  beneath  the  extensor  tendons  and  behind  the 
malleoli.  Eeverisli  symptoms  varying  in  intensity  ac- 
cording to  the  severity  of  the  inflammation  are  generally 
present.  The  inflammation  may  now  gradually  subside 
or  assimie  the  chronic  form.  Should,  however,  suppm-a- 
tion  occui%  and  the  other  tissues  of  the  joint  become  in- 
volved, the  pain,  swelling,  and  oedema  increase,  and  the 
skin  becomes  of  a  dusky  red,  whilst  a  chill  or  distinct 
rigor  ushers  in  a  more  severe  iy^Q  of  inflammatory 
fever. 

Treatment.— T\\e  joint  should  be  placed  at  absolute  rest 
on  a  splint,  and  the  patient,  in  the  case  of  the  hip,  knee, 
or  ankle,  confined  to  bod.  In  applying  the  splint,  care 
should  be  taken  that  the  limb  is  in  the  position  best  suited 
for  future  use  shoiild  ankylosis  ensue ;  thus  the  knee 
should  be  straight,  and  the  elbow  bent  at  a  right  angle. 
Where  the  joint  has  already  been  drawn  into  a  faulty 
position,  this  miist  be  rectified,  the  jiatient  benig  placed 
imder  an  anaesthetic,  as  the  manipulation  may  be  attended 
with  intense  pain.  Cold,  by  means  of  evaporating  lotions 
or  lioitor's  tub(>s,  mav  in  slighter  cases  bo  a])plied  to  the 
joint.  When,  however,  tlu;  inflammation  is  A'ery  acute, 
half-a-dozen  leeches  followed  by  hot  apjibcations  should 
be  substituted  for  the  cold,  with  liniments  of  belladonna 
and  opium  to  assuage  pain.  Where  tliere  is  much  disten- 
sion and  the  svnovial  imnnbrane  threatens  to  give  way. 
the  'joint  should  lu^  asj.irated.  or  if  suppuration  occurs, 
laid  'freely  open  and  drained  antiseptically.  Amputation 
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may  be  called  for  should  the  patient's  powers  fail  under 
the  long  continued  suppiu'ation  that  at  times  ensues. 

Subacute  syivovitis. — The  term  subacute  is  applied 
to  less  severe  cases  of  acute  synovitis.  But  as  one  form 
of  the  cbsease  differs  from  the  other  in  degi'ee  rather  than 
in  kind,  and  as  the  causes,  s^^nptoms,  and  treatment  are 
similar,  no  special  desciiptiou  is  required. 

C'HEOXic  syxovitis.— Causes.— Similar  to  those  of  the 
acute  form  of  which  it  is  often  a  sequel.  "\^^ien  occurrin"' 
in  stnmious  subjects,  it  probably  nearly  ahva^'s  depends 
on  the  presence  of  the  tubercle  bacillus,  aiid  will  be 
described  imder  strumous  dismse  of  the  joints. 

P«/7io%;/.— Thesynovialmembranoisslightly  thickened, 
and  the  s;\TioYial  fluid  increased  in  quantity ;  'but  there  is 
little  or  no  change  in  the  cartilages  or  the  other  tissues 
though,  if  the  disease  is  neglected,  it  may  rim  on  to  total 
disorganization  of  the  joint.  At  times,  the  synovial 
membrane  becomes  greatly  distended  with  clear"  serous 
lliud,  a  condition  known  as  hydrops  artknli,  and  in  this 
state  it  may  remain  for  years  without  any  further  change 
ensmng;  or,  after  long  periods,  the  s^-novial  menibraSe 
may  become  thickened,  and  little  masses  of  cartilao-e 
foi-m  m  Its  h^^ertrophied  fringes.  In  other  instances 
pouch-hke  protrusions  of  the  s^moA-ial  memlirane  nia^- 
extend  along  the  muscles  and  other  tissues,  often  to  some 
distance  from  the  joint,  where  they  give  rise  to  bvu-sa- 
like  swellings  (Morrmd  Baker's  cysts). 

Sif/ns.—Tho  joint,  as  in  the  acute  affection,  is  swollen 
and  the  s>Tio^-ial  membrane  slightly  thickened ;  but  tliere 
IS  little  or  no  heat,  there  may  be  no  pain,  and  the  skin  is 
unaltered  in  appearance.    The  patient,  however,  com- 
plains that  the  .lomt  feels  weak  and  stiff  on  movement 
but  he  does  not  suffer  from  starting-pains  at  nights  In 
hydrops  arltcuh  the  synovial  membrane  is  greatlv  dis 
tended  but  not  thickcTicd,  and  save  a  sensation  of  "weak- 
ness and  wa,nt  of  security  in  the  joint  on  walking, 'tlie 
affect  on  gives  no  trouble.    In  what  mav  be  tenncVl  th,. 
Imlvaridy  ot  clironic  sym.vitis,  in  addition  to  tlu>  i„int 
iiftection,  more  or  h:ss  tense  lluctnating  and  transhleent 
swellings  occur  m  Uw.  neiglibonrhood  of  the  joint 
pressure,  these  swellings  become  less  tense,  ai  d  some  o 

So  tile  j:-;:?"-'^         ^--^  ^•---i  I'-i' 

_  Tn-,,t,iK'Nt.~Th<'  indications  ar(!  fl)  to  nrevenf  rin-d.n,. 
n-ntation  by  placing  the  joint  J  /nlbS'' ^^J,  ^2)  "o 
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promote  the  absorption  of  the  mflammatory  P^-liicts  hy 
5  eSxn-e  and  countL--irrit..tion  and  (3)  to  ^^^^^J^ 
ness  that  may  remain  on  the  snhsidence  f  t^^?,,^™^^^ 
by  passive  movements,  shampoomg,  or  the  f  l^fl  'i^^ 


Fio, 


52  —Thomas's  hip-joint  spliut  applies 
(Heath's  Minor  Surgery.) 


T     4.1     „„^n  n\'  1ho  lower  extremity,  the 
in  a  sling.    In  the  ^^''^J^^^  a  Thomas's  hip  or 
patient,  if  unable  to  ^  «  ^  Jl' "Ynt  ^ftSted.  andlu^  aU^^ 
knee  s]dint.  accordm,g  to  «  ?  -l"";;  to  the  boot  of 

to  get  ab.mt  on  cnvtches  ;^ith  ''^Vf^^    ^^^^^  V 

«-,-Vl^ilSi^^"S-t;iu"^^tli  ammoniacinn  and 
applied  b>  '^"■U^^^"^.        • , .  or  Iw  ^  of 
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tial  in  the  treatment,  should  not  be  continued  too  lone- 
lest  the  joint  become  stiff.  Should  this  happen,  fi-iction,' 
shampooing,  and  passive  movements  must  be  sedulously 
used,  or  if  all  signs  of  inflammation  have  ceased,  the 
adhesions  may  be  broken  down  imder  an  anassthetic. 
In  the  meantime,  the  patient's  general  health  must  not  be 


Fia.  53.— Thomas's  knee- 
joint  splint.  (Heath's 
Minor  Surgery.) 


Fro,  54.— Thomas's  knee-joint 
splint  applied.  (Heath's 
Minor  Surgery.) 


noglectod  and  any  constitutional  tendonc^v  to  -ont  vho„ 

Wic.b.ulen,  or  some  otlmr  suSllido  sp!:  ma^bo^  bS' 
In  hydrops  artknli  tlio  troatnicnt  rcc(.imnemh.l  .h. 
may  hrst  bo  perscvoriugly  tried  •  tln\  "^  "^ 

maybe  aspiAted  and  ^,Je™  i  r^'sit^ii'r'^ 
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the  s^Tiovial  membrane,  in  the  articular  ends  of  the  bones, 
or  in  the  tissues  aroimd,  but  in  whatever  way  it  begins  tne 
whole  joint  rapidly  becomes  involved  in  the  inflammatory 

T)T'OCGSS 

The  'causes  are  verv  various,  and  include  those  given 
vmder  acute  synovitis;  Amongst  the  most  frequent  causes 
however,  may  be  mentioned  penetrating  woiuids  inlective 
periostitis  or  osteo-myelitis,  epiphysitis  the  bm-stmg  ot  an 
abscess  in  the  soft  parts  or  in  the  end  of  the  bone  into  the 
^oint,  pyaemia,  and  the  continued  and  the  exanthematous 

pS/*ofcr/i/.-The  coiu-se  of  the  disease  difiei^  soniewhat 
according  to  its  cause  and  mode  of  origm.  ^^^Jj^'f^^ 
case  beginning  in  the  s)-novial  membrane  and  I'^^^n 
to  complete  dkorganization  of  the  jomt  and  subsequent 
ankylosis  the  following  changes  occiu-  :-The  mflammation 


Pio   55.-Acule  arthritis  of  the  knec-joint  l.eginm.ig   i.    t  c 
^'synovial  ,.e,.bra„c.    The  ligament,  arc  almost  ''-^-^^^^^^^^^ 
the  tibia  is  displaced  backwards  -y" /^"twarf-s.    The  joint  ^^  a. 
filled  with  pus.    (St.  ISartholomew's  llospit^il  Museum.) 

rapidly  spreads  from  the  spiovial  membrane  to  the  bones 
and  m'rounding  .soft  tissues ;  the  carti  ages  are  destroyed  ; 
Sio  bgaments  are  softened;  the  articular  sm-faces  are  di.- 
piaced  by  the  action  of  the  muscles;  -^tl^^^^^  ^ 
verted  into  the  ca^■itv  of  an  abscess  Ing.  oo).  iHt  cap 
ISo"  the  ioint  now  gives  way,  allo^^nng  he  mfiaraniato  y 
^.^wluct'*  to  escape  The  soft  tissues  break  down  into  pu^ 
i;;:?;t^Sropen  extemaUy,  forming  sniuses  leading 
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down  to  tlie  joint.    Should  the  inflammation  now  subside, 
granulations  spring  np  from  tlie  denuded  ends  of  the 
bones,  the  two  layers  of  gramdations  unite,  and  after 
passing  thi'ough   a   fibrous   stage   undergo  ossification 
(hoiiy  cin]<yIosis),  leaving  the  patient  with  a  stiff  joint. 
The  ]mthological  process  by  Avhich  these  changes  are 
brought  about  is  as  follows : — The  s;\Tiovial  membrane, 
which  at  first  appears  red  and  injected,  rapidly  becomes 
infiltrated  with  inflammatory  products,  and  is  converted, 
together  with  the  adjacent  capsules,  into  a  thick  layer  of 
granulation-tissue.     The  inflamed  articular  ends  of  the 
bones  also  become  infiltrated  with  inflammatory  products, 
and  jiass  through  the  changes  described  imder  raref;^ang 
osteitis.    The  cartilages  thus  cut  off  from  their  nutrient 
supply  lose  theii-  lustre,  and  while  portions  die  and  are 
cast  off  into  the  interior  of  the  joint,  tlie  rest  is  invaded 
both  on  its  free  and  deep  sm-face  by  the  granulations 
derived  from  the  synovial  membi'ane  on  the  one  hand,  and 
from  the  articular  end  of  the  bone  on  the  other.    As  the 
result  of  this  invasion,  the  cartilaginous  matiix  liquefies, 
and  the  cartilage  cells  proliferate,  while  the  brood  of 
yoimg  cells  thus  formed  in  part  coalesce  with  the  cells  of 
the  invading  granrdation-tissuc,  and  in  part  escape  into 
the  joint  in  the  form  of  pus.    After  the  inflammatory 
products  have  escaped,  shoidd  the  inflammation  subside, 
the  layers  of  gTanrdation-tissiie,  which  spring  up  from  the 
surface  of  the  bones  that  have  been  denuded  of  theii" 
cartilage,  come  into   contact,  and  imito  in  the  way 
described  undfir  union  of  the  soft  parts  by  the  third 
intention.    Ossification  subsequently  cns\ies.   Tinder  less 
favourable  circumstances  the  inflanmiatiou  may  assume 
a  so])tic  character,  and  the  abscesses  around  the  joint 
burrow  widely  among  the  muscles  and  other  soft  tissues. 
Or  the  periosteum  or  the  medulla  of  the  bones  may 
become  involved  in  the  sei)tic  inflammation,  and  extensive 
caries  or  necrosis   ensue.     The   se]-)tic   products  may 
become  absorbed,  and  the  i)atient  die  of  sajjra^'mia  or 
pyremia,  or  suppuration  may  (XHitinuc  and  death  resiilt 
from  hectic  or  lardaceous  disease. 

Sirj)is.—T]\Q  disease  may  begin  like  an  ordinary  attack 
of  s;vmovitis,  but  the  pain  soon  becoiiKis  intense  ancl 
agonizing  on  the  least  movement,  the  heat  more  marked, 
and  the  skin  often  covered  by  a  blush  of  redness.  The 
swelling  at  first  takes  the  form  of  the  synovial  mendirano. 
but  soon  becomes  general,  and  the  joint  assumes  a  flexed 
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position.  In  the  meantime  tlie  constitutional  distm-bance 
is  severe,  the  temperatm-e  high,  the  pulse  rapid,  the 
tongaie  fm-red,  and  a  chill  or  rigor  may  perhaps  occur. 
Painful  startings  of  the  joint  now  set  in,  in  consequence 
of  the  reflex  iiiitation  of  the  muscles ;  abscesses  f onn  and 
make  theii-  "way  to  the  surface,  and  bmi-ow  in  the  tissues 
aroimd ;  and  the  joint  surfaces  become  displaced  fi-om 
each  other  (Fig.  55).  After  the  abscesses  have  ojoened,  the 
inflammation  may  subside,  probably  leaving  the  joint  stiff; 
or  the  j^atient  may  die  of  septic  poisoning  or  of  exhaustion. 

The  treatment  at  first  should  be  similar  to  that  of  acute 
sjTiovitis ;  birt  should  sujipiu'ation  set  in,  the  joint  must 
be  freely  opened  and  antiseptically  drained,  and  all 
abscesses  that  have  formed  around  treated  in  the  same 
manner.  If  septic  poisoning  or  exhaustion  threaten  life, 
amputation  must  be  performed. 

Epiphysitis  is  an  inflammation  of  the  soft  growing 
tissLie  between  the  shaft  and  the  epiphysis  ;  it  is  therefore 
necessarily  confined  to  the  yomig,  and  is  of  most  fi'equent 
occurrence  under  the  age  of  ten.  It  may  be  acute,  sub- 
acute, or  chronic,  and  may  or  may  not  involve  the 
neighbouring  joint.  The  epiphyses  most  often  affected 
are  those  of  the  hip,  knee,  and  shoulder,  but  several  may 
be  implicated  at  the  same  time,  or  one  after  the  other  in 
rapid  succession. 

Cause. — Slight  injiu'ies,  striuna,  and  sepsis  as  from  the 
absorption  of  sei^tic  poison  after  Hgatm-c  of  the  umbilical 
cord. 

FatJwlogy. —The  inflammation  as  a_  rule  terminates 
rapidly  in  suppiu'ation,  in  which  case  either  the  articular 
cartilage  may  be  perforated  and  the  pus  escape  into  the 
joint  setting'  up  acute  arthritis,  or  the  epiphysis  may 
become  completely  cut  oft'  from  the  diaphysis  and  form,  as 
in  the  case  of  epiphysitis  of  the  upper  end  of  the  femur,  a 
loose  sequestrum  in"  the  interior  of  the  joint.  In  less  acute 
cases  the  inflanunation  may  subside  without  supiniration 
ensuing,  under  which  circiimstances  prcmatiu'C  s\niostosis 
may  take  place  between  the  diaphysis  and  epiphysis,  and 
the  growth  of  the  bone  at  the  aft'ected  end  be  thus 
arrested.  Tlie  chronic  cases  may  also  terminate  in 
suppiu-atiou  and  destruction  of  the  joint:  b^it  if  this  docs 
not  occur,  the  prolonged  vascularity  may  lead  to  increased 
mitiitive  changes,  and  instead  of  gi-owth  being  arrested 
by  premature  synostosis,  the  bone  may  be  increased  in 
length. 
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Symptoms.' — Swelling  of  the  end  of  the  bone ;  tenderness, 
heat,  and  sometmies  redness  of  the  skin;  stiffness  and 
fixicUty  of  the  joint;  pain  increased  on  movement;  and 
Ijrobably,  later,  signs  of  acute  arthritis,  and  if  the  capsule 
of  the  joint  bui-sts,  the  formation  of  a  large  abscess  in  the 
limb.  In  the  chronic  form  the  signs  are  those  of  the 
earl}"  stage  of  strumous  joint  disease. 

The  treatment  consists  in  placing  the  limb  in  a  corrected 
position  on  a  splint,  the  application  of  a  few  leeches,  and 
fi-ee  incisions  down  to  the  epiphysis  with  antiseptic  pre- 
cautions as  soon  as  there  are  signs  of  suppuration.  Should 
it  appear  probable  that  pus  is  contained  in  the  epiphysis 
the  latter  should  be  cautiously  perforated.  If  the  joint, 
notwithstanding  this  treatment,  becomes  affected,  it  must 
be  laid  freely  open  and  drained  antisei^tically,  and  a.ny 
sequestriun  that  may  be  present  removed. 

Chronic  strumous  arthritis,  also  called  timior 
albus  or  white  swelling,  pulpy  degeneration  of  the 
synovial  membrane,  fimgous  inflammation,  and  tubercular 
arthritis,  is  characterized  by  a  gradual  enlargement  of  the 
joint,  maaccompanied  by  redness  or  much  increase  of 
sjTiovial  secretion.  It  begins  very  insidiously,  is  chronic 
in  its  course,  and  is  prone  to  end  in  total  dLsorganizatioii 
of  the  joint.    It  is  a  disease  of  the  young. 

Causes. — It  is  generally  attributed  to  some  slight  injm'}- 
of  the  joint,  occuriing  in  a  strumous  or  imhealthy  subject"; 
but  frequently  no  history  of  any  such  injury  is  forth- 
coming. By  mauy  pathologists  it  is  boHeved  to  depend  in 
some  way  upon  the  presence  of  the  tiibcrclc  bacillus  which 
has  gained  admission  to  the  system  in  the  way  described 
under  Tubercle.  It  is  a  fact  that  the  tul)erclc  bacillus,  when 
ciirofuUy  searched  for,  can  generally  be  found  in  the 
diseased  tissues  of  the  joint;  but  whether  in  such  cases 
it  is  the  cause  of  the  disease,  or  the  diseased  tissue  itself 
merely  forms  a  suital)le  nidus  for  the  growth  of  the 
bacillus  is  still  open  to  ([uostion. 

Fatho/of///. — The  disease  may  l)egin  either  as  a  chronic 
inflammation  of  the  synovial  me]nl)rane,  or  as  a  fmi"'a- 
ting  caries  of  the  articular  ends  of  the  bones  ;  in  the  former 
ca.se,  the  synovial  nieml)rane  which  hrst  ap])ca,rs  red  and 
injected,  gradually  becomes  thickened  and  a'dematous, 
and  ultimately  i)ui])y  and  giliitinoiis,  and  in  ])hw.i)s  fatty- 
looking.  The  synovial  fluid  in  the  meantime^  beconie"s 
tiu-bid  or  muco-puruli^nt,  but  is  rarely  mucli  increased  in 
quantity;  the  synovial  tvdts,  at  first"  soft  and  iloccident, 
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gradually  assiune  the  form  of  spongj'  sTaniilation-tissue, 
and  grow  over  tlie  cartilage  from  the  .sides  till  they  com- 
pletely cover  it,  ' '  lying  over  it  like  a  veil. "  Pi'olongations 
from,  this  veil  of  gTamilation,  compai'ed  by  Billi-oth  to  the 
roots  of  ivy  jicuetrating  a  wall,  insinuate  themselves  into 
and  spread"  in  all  directions  through  the  cartilage,  wliich 
the}^  ultimately  destroy,  and  then  in  like  manner  invade 
the'  bone.  The  granulation-tissue  may  also  make  its  way 
between  the  bone  and  the  cartilage,  and  imite  with  that 
derived  from  the  .sjTiovial  membrane,  thus  leading  por- 
tions of  cartilage  loose  between  the  two  layers  of  granula- 
tions. At  the  same  time,  fimgou.s  gTanulations  derived 
from  the  synovial  membrane  may  invade  the  tissues 
aroimd  the  joint,  and  undergoing  fatty  degeneration  in 
places,  break  down  into  abscesses  which  may  opeu_  both 
externally  and  into  the  joint,  leading  to  the  production  of 
sinuses  and  fi.stulte.  The  ligaments  being  thus  softened 
and  destroyed,  allow  the  articirlar  sm-faces  to  be  dislocated 
by  the  contraction  of  the  muscles ;  whilst  the  muscles  and 
bones  themselves  partly  from  want  of  use,  and  partly 
from  the  debilitating  na'tiu'e  of  the  disease,  rmdergo  ati'O- 
j)hy  and  fatty  degeneration.  When,  the  disease  begins  -in 
the  hone  it  takes  the  form  of  a  rarefying  osteitis,  the  fim- 
gating  granulations  invade  the  deeper  sm'face  of  the 
cartilage,  perforate  them,  and  then  set  up  the  changes  in 
the  sjmovial  membrane  and  other  tissues  described  above. 
The  minute  changes  which  occiu'  during  the  above-men- 
tioned phenomena  arc  those  already  described  \mder 
inflammation.  All  that  need  be  repeated  here  is,  that  the 
synovial  membrane,  ligaments,  and  in  places  the  sur- 
rounding tissues,  become  infiltrated  with  leucoc^-tGS.  and 
ultimatolv  converted  into  a  layer  of  vascular  graniilaticni- 
tissTie;  that  the  cartilage-ccdls  proliferate  whilst  the 
matrix  Tindergoes  softening  and  liciucfaction,  and  that  the 
articular  ends  of  the  bones  are  eroded  and  destroyed  in 
the  way  dcscrilxxl  undc-r  Caries.  In  places  in  tlic  granii- 
lation-ibissue  are  found  non-vascular  areas,  consisting  of 
tubercle  nodules,  in  which  the  tubercle  bacillus  has  been 
found.  It  is  the  presence  of  these  nodules  and  of  the 
bacillus  that  lias  led  to  the  belief  that  the  disease  is  of 
tubercular  origin.  Tn  the  (>arly  stages  under  appropriate 
treatment  the  inflammation  may  subside,  and  tlie  joint 
resume  its  nonnal  condition.  After  the  cartilages,  how- 
Gvcr,  have  been  destroved,  siich  a  favourable  ending  is  of 
course  impossible,  and  all  that  can  be  hoiwd  for  is,  that 
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the  layers  of  gi'aniilatioiis  covering  tlie  denuded,  bones 
may  unite  and  ankylosis  ensiie.  The  dangers  to  be 
apjirehonded  are  that  the  tubercle  should  become  dissemi- 
nated, lighting  uiT  phthisis,  meningitis,  &c.  ;  or  that  long- 
continued  suppiu'ation  should  induce  hectic,  exhaustion, 
or  lardaceous  disease. 

/SVf/Hs. — The  disease  is  generally  chronic,  often  lasting 
for  years.  It  usually  begins  very  insidiouslj^ ;  there  may 
bo  some  slight  stiffness  of  the  joint,  attributed  pei'haps  to 
a  tiivial  injuiy,  or  in  the  case  of  the  lower  extremity  a 
slight  limp  in  walking.  The  joint  may  be  held  in  a 
slightly  bent  position,  and  the  range  of  flexion  and  ex- 
tension may  be  somewhat  restiicted.  Occasionally  the 
disease  is  ushered  in  by  an  acute  attack  of  s^'uovitis.  At 
first  there  may  be  little  or  no  swelling  ;  or  the  swelling- 
may  take  the  form  of  the  synovial  membrane ;  but  as  the 
disease  advances,  it  becomes  general  and  uniform,  so  that 
the  points  of  bone  about  the  joints  become  obscured.  The 
wasting  and  atrophy  of  the  tissues  of  the  limb,  however, 
give  the  articular  ends  of  the  bono  the  appearance  of 
being  considerably  enlarged.  In  the  meantime,  there  is 
no  redness  of  the  skin ;  hence  the  name  tirmor  albus,  or 
white  s-n^ling.  Pain  at  first  may  be  absent,  or  only 
in-esei^jBinoA-enient  of  the  limb,  but  gradually  increases 
till  ^^^Stiont,  in  the  case  of  the  lower  extremity,  is 
prov^ed  by  it  from  walking.  _  There  is  usually  but  iittlo 
heat.  In  this  condition  the  joint  may  remain  for  many 
months,  and  under  appropriate  ti'eatment  the  disease  may 
completely  subside.  If  neglected,  however,  the  articular 
sm-faces  of  the  bones  as  the  ligaments  become  softened  are 
.slowly  displaced,  and  painful  starting  of  the  limb  at  night 
indicate  that  the  bones  are  involved.  Now  tenderness 
followed  l)v  fluctuation  may  bo  detcct(Hl  at  one  or  more 
s}-)ots  ;  the  skin  Ijccomes  red  in  these  situations  ;  and  the 
abscess  if  not  opened,  bursts  externally,  allowing  of  the 
escape  of  curdy  pus.  _  Thus,  by  the  for'mation  of  succes- 
sive abscesses,  the  tissues  ai-onnd  the  joint  are  slowly 
undci-mined,  and  sinuses  and  fistulu'  arc  formed.  The 
general  health  liecomes  more  markedly  atVoctcd,  and 
although  even  now  the  sinuses  and  fistnliB  may  heal  and 
the  ])ationt  ultimately  recover,  suppuration  as  "often  con- 
tinues, hectic  sets  in,  and  the  patient  dies  of  exliaustion. 
or  succumbs  to  phthisis  or  hirdacoous  disease. 

The  trmtmmt  must  bo  both  local  and  constitTiticmal. 
llie  local  indications  are  (1),  to  place  the  joint  at  absolute 


234 


DISEASES  OF  SPECIAL  TISSUES. 


rest  in  a  position  in  wliicli  it  will  subsequently  be  most 
useful  should  ankylosis  occui' ;  (2),  to  keep  it  at  rest,  not 
only  till  all  sigTis  of  tlie  disease  have  disappeared,  but 
for  some  months  afterwards,  to  prevent  a  relapse ;  and 
(3)  to  open  and  drain  antisei^tically  any  abscess  that  may 
form.  For  keeping  the  joint  at  rest,  splints  may  be  em- 
ployed similar  to  those  mentioned  rmder  chronic  syno^-itis  ; 
and  in  the  case  of  the  lower  extremity,  where  there  may 
be  flexion  of  the  hip  or  knee,  the  patient  should  be  placed 
in  bed,  and  extension  made  liy  a  stirrup,  weight,  and 
pulley,  till  the  deformity  has  l)een  overcome.  The  time 
the  sjilints  should  be  worn  will  varj^  in  each  intUvidual 
case  according'  to  the  progTOSs  of  the  disease.  Eoiighly, 
it  may  bo  said  that  they  will  generally  bo  requii'ed  for 
many  months,  perhaps  for  several  years,  and  that  they 
must  be  worn  tlu'ee  months  after  the  disease  has  ceased. 
The  constitutional  means  which  must  be  adopted,  are 
those  that  have  already  been  described  mider  the  treat- 
ment of  struma.  Should  the  disease  progress  in  spite  of 
treatment,  and  the  patient  become  exhausted  by  long-con- 
tinued sujipuration  and  hectic,  the  joint  may  be  excised,  or 
opened  and  the  diseased  synovial  membrane  scraped  away : 
or  should  signs  of  phthisis  or  lardaceous  disease  show  them- 
selves, the  question  of  amputation  must  be  raised. 

Strumous  disease  of  the  hip,  though  essentially 
similar  to  strumous  disease  of  other  joints,  reqiures  sepa- 
rate mention,  as  owing  to  the  depth  and  conformation  of 
the  articulation  it  is  attended  with  special  spn])toms. 
and  calls  for  certain  modifications  in  the  method  of 
treatment. 

Signs.— In  the  early  stages  there  is  slight  lameness, 
some  limitation  in  the  range  of  movement  of  the  joint, 
generally  pnin,  and  often  quite  early  some  atrojihy  and 
wasting'  of  the  muscles.  Tho  pain,  though  at  tiines 
severe,  is  more  frequently  slight,  and  may  only  be  elicited 
on  making  certain  movements  of  the  joint.  It  may  be 
felt  in  the  hip,  or  as  is  commonly  the  case,  be  referred  to 
the  knee  or  to  otlier  parts  sup]ilied  by  the  obtimitor 
nci-vo,  as  the  inner  sidi^  of  th(^  thigh.  At  tunes  it  may  be 
felt  in  both  hip  and  knee  sinuiltancously.  Tlie  joint  is 
slightly  stiff,  not  oidy  nn  flexion  and  extension  but  also 
on  I'otiition  and  on  al'iduclion  and  adduction,  especially  in 
the  semi-flexed  ])osition.  There  is  often  some  fulness 
about  the  front  of  the  joint,  h)ss  of  the  gluteal  fold,  and 
perhaps  tenderness  on'  pressure.    The  joint  becomes  at 
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first  slightly  flexed,  everted,  and  cabducted,  i.e.,  it  assumes 
the  i^osition  in  which  the  ligaments  of  the  inflamed  joint 
are  most  relaxed — the  position  of  greatest  ease.  In  order 
to  bring  the  flexed  and  abducted  limb  to  the  ground,  the 
pelvis  is  depressed  on  the  affected  side,  and  hence  the 
limb  appears  when  placed  parallel  to  its  fellow  slightly 
lengthened  (Fig.  56,  A  and  b).  Later,  the  joint  becomes 
fm-ther  flexed;  but  inverted  instead  of  everted,  and 
adducted  instead  of  abducted,  a  change  of  jiosition  which 
has  been  variously  attributed  to  erosion  of  the  posterior 
part  of  the  acetabulimi,  a  yielding  of  the  ligaments,  or 
exhaustion  of  the  external  rotator  and  abductor  muscles. 
To  overcome  tliis  position  of  adduction  in  which  the  limb 


A  r,  c  1, 

Fig.  56.— To  show  the  effects  of  abduction  (a),  ,md  add  no- 
tion (c)  in  causing  apparent  lengthening  (b),  and  apparent 
shortening  (d)  of  the  limb  in  hip-joint  disease,  when  the 
affected  Hml)  is  placed  parallel  to  the  opposite  limb. 


is  useless,  the  pelvis  is  raised  on  the  affected  side,  so  that  the 
hmb  if  brought  parallel  to  the  other,  now  ap2)cars  sli"-htly 
shortened  (Fig.  50,  c  and  d)  in  place  of  being  lcngthone(i. 
VV  hilst  the  position  of  abduction  and  adduction  is  overcome 
by  dopressiug  or  raising  the  pelvis  res])ectivelv  on  the 
affected  side,  by  laterally  bonding  th<^  luml)a,r  spine 
flexion  IS  overcome  by  rolling  the  i)elvis  forward  ie  bv 
mcreasmg  the  nonnal  lumbar  curve.  Hence  whon'tho 
patient  ,s  hud  on  his  backand  the  limbs  are  br.mght  doM'u 
parallel  t<.  (.ich  otlier,  there  is  always  considerable 
lordosis  ot  the  hunbar  spino,  which,  however,  disapjiears 
on  lexmg  the  affected  limb  to  the  angle  at  Mdiich  it  is 
held  flexed  by  the  contracted  muscles.  I„ter  in  the 
disease  real  shortemiig  ensues,  owing  to  the  destruction 
of  the  joint  and  the  dislocation  of  the  liead  of  the  bone 
]Mnally  sinuses  may  form  about  the  joint  ami  tlio  disease 
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may  progress  in   tlio  way  described  under  Strujaous 
Arthritis  in  general. 

Treatment. — As  regards  constitutional  treatment  notWng 
need  be  added  to  what  was  said  on  p.  46.  The  indica- 
tions for  the  local  treatment  are  similar  to  those  for 
strumous  disease  of  the  joints  generally;  but  requu"o 
certain  modifications  in  the  methods  for  fulfilling  them. 
Thus  if  the  sjanptoms  are  acute  the  patient  should  be 
placed  in  bed,  and  extension  made  by  the  stirrir]^,  weight 
and  pulley  in  the  direction  in  which  the  joint  is  displaced, 
the  limb  being  gradually  brought  down  in  this  waj'  to  a 
straight  position.  If  the  child  is  restless  a  long  splint 
should  be  placed  on  the  opposite  limb  to  keep  him  from 
rolling  to  one  or  other  side,  whilst  the  foot  of  the  bed 
should  be  raised  by  blocks  to  prevent  him  slipping  down. 
Subsequently,  or  at  once  in  subacute  cases,  a  Thomas's 
splint  should  be  applied,  and  after  the  limb  has  been 
brought  into  the  straight  position,  the  patient  may  be 
allowed  to  get  about  on  crutches.  Should,  notwithstanding 
treatment,  the  disease  progress,  excision  or  amputation  as 
in  other  forms  of  strumous  disease,  may  become  necessary. 

Chroxic  BiiEUitATOiD  ARTHRITIS,  also  called  osteo- 
arthritis or  arthritis  deformans,  is  au  incurable  and  pro- 
gressive disease  leading  to  great  deformity  and  at  times 
to  complete  disablement  of  the  joint.  It  is  characterized 
by  gradual  degeneration  and  destruction  of  the  cartilages, 
oburnation  and  alteration  in  the  shape  of  the  articular 
ends  of  the  bones,  and  formation  of  nodular  osteophytes 
in  the  fibrous  tissue  around  the  joint.  It  is  a  disease  of 
middle  and  advanced  life,  and  may  bo  confined  to  one  or 
more  of  the  larger  joints— the  liip,  knee  or  shoulder 

■inonnr  thritis),  or  it  m'av  affect  many  joints,  including  the 
smaller  articulations  {poljiarticular  rheumatism).  Tho\igh 
most  frequently  mot  with  in  the  joints  of  the  extrennties. 
it  may  affect  "other  joints,  as  those  of  the  lower  jaw, 

spine,  &c. 

The  dime  is  not  known.  The  disease,  however,  has 
been  attributed  to  deficient  or  perverted  inner^-atlon. 
depressing  nervous  infiueucos,  exposure  to  cold  and  dam ji, 
im]U'oiier'  feeding,  insufliciont  clothing,  etc.  At  tmios  a 
slight  injurv  appears  to  be  the  determining  cause. 

Tlio  disease  is  variously  b(>licvcd  to  begm 
as  a  chronic  inflammation  of  the  synovial  membrane,  a 
fibroid  degeneration  of  the  cartilages,  or  as  an  mfiamma- 
tory  affection  of  the  ligaments.    In  whichoTer  way  it 
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begins,  however,  the  earliest  characteristic  changes  are 
found  in  the  cartihiges.  These  at  first  appear  nodular 
and  cracked,  but  subsequently  become  I'ough,  fibrous  and 
villous  looking,  and  are  finally  rubbed  away  by  the 
frictiou  of  the  articular  sui'faces  of  the  joint  on  each 
other.  Such  changes  apjiear  to  be  due  to  fibroid  degenera- 
tion, or  spHtting  of  the  matrix  into  fibi'es,  and  the  multi- 
plication, enlargement,  and  fattj^  degeneration  of  the 
cartilage  cells.  Thus  it  will  be  perceived  that  the  pro- 
cess by  which  the  cartilages  are  desti'oyed  in  chi'onic 
rheimratoid  arthritis  differs  material! j-  from  the  so-called 


Fio.  57.— Clu  "onic  rlieiiinatoid  arthritis  of  the  knee-joiiit.  The 
articular  surface  of  the  tibia  is  shown  in  the  upper  part  of  the 
figure  :  the  patella  is  turned  down.  (St.  Bartholomew's  Hospital 
Museum.) 


ulceration  of  cartilage  whirli  occurs  in  th(.'  inflammatory 
joint_  affections  previously  described,  and  in  which  thr 
matiix  undergoes  liquefaction  and  softening  conscqiKiut 
upon  its  invasion  by  the  granulation-tissue  (hnived  from 
the  synovial  membraiK^  and  bon(\  In  chronic  rhcnunatoid 
arthritis  the  synovial  nunnbrane,  at  first  dry,  becomes 
shg-htly  thickcmed  and  vascular,  and  moderatclV  distcn(l(>d 
with  turlnd  synovial  fluid,  which  at  times  resembles  train 
oil.  In  the  meanwhile  the  synovial  fringes  become 
hyi)ertrophied,  and  assunu^  the  form  of  i)edum'ulated  i.ro- 
cesses,  often  containing  litth^  mass(-s  of  cartilage  or  bone, 
ihese  litth.  masses  may  subseciueiitly  become  detached 
and    lorm    loo.si'  bodies  in  tlu^  joint  (]''ig.  ol)  The 
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articiilar  sm-faces  of  the  bone  become  smooth,  bard, 
pobshecl,  eburnated  or  porcellaneous  in  appearance  and 
variously  altered  in  shape— changes  apparently  depending 
m  part  on  friction  and  mechanical  prossiu'e,  and  in  part 
on  the  forjnation  of  the  new  bone  in  the  cancellous  spaces, 
whereby  the  bone  is  rendered  harder  and  is  capable  in 
consequence  of  receiving  a  higher  polish.  Whilst,  how- 
ever, new  bone  is  being  formed  immediately  beneath  the 
polished  sm-face,  rarefaction  and  atrophv  are  going  on  a 
little  deeper  in  the  bone,  and  lead  to  the  shortening  and 
distortion  so  commonly  observed.  Hence,  for  example, 
the  flattening  and  enlargement  of  the  acetabuluuj  and 
glenoid  canity,  and  the  absorption  of  the  neck  and  flatten- 
ing of  the  head  of  the  feniiu-  and  humerus,  seen  in 
rhermiatoid  arthritis  of  the  hip  and  shoulder  respectively. 
In  the  meantime  outgrowths  of  cartilage  take  place  aroiuid 
the  articular  sm-faces  and  imdergo  ossification,  fonning 
the  low  nodular  flattened  osteophytes  so  characteristic  of 
the  disease.  Ossification  may  also  occm-  in  the  ligaments, 
tendons,  and  other  soft  structiu-es  aroimd. 

Signs. — When  the  disease  is  fully  established  it  may  be 
known  by  pain,  increased  on  movement,  and  often  worse 
at  night  and  during  changes  of  the  weather ;  a  charac- 
teristic creaking_  and  harsh  grating  felt  on  moving  the 
joint ;  the  detection  of  masses  of  bone  around;  the  limita- 
tion of  the  movement  of  the  joint;  and  absence  of  heat 
and  redness.  In  the  hip  there  may  be  eversion,  shorten- 
ing, and  much  lameness ;  in  the  knee  swelling  and 
thickening  of  the  synovial  membrane,  and  deformity  of 
the  patella ;  and  in  the  shoulder  enlargement  or  cUsplace- 
ment  of  the  head  of  the  bone.  In  the  hip  the  disease 
may  closely  simulate  intracapsular  fractiu-e  of  the  neck 
of  the  femur ;  in  the  shoulder,  dislocation  of  the  humerus. 
(See  Fracture  of  Femur-  and  Dislocaiioii  o  f  Shoulder.) 

Treatment. — Althougli  the  disease  cannot  be  ciu-ed,  and 
may  get  steadily  worse  as  the  patient  gi-ows  cider,  much 
can  be  done  in  the  way  of  relief.  Thus,  the  whole  body 
should  be  warmly  clad,  the  diet  carefully  regulated, 
stimiilants  proliibited  or  restricted  in  quantity"!  and  a- 
periodical  visit  jtaid  to  such  si);us  as  Buxton,  Harrogate, 
Eath,  Wiesbaden,  Aix-les-Bains,  or  Wildbad.  Locally, 
shampooing,  friction,  and  passive  movements,  should  be 
from  time  to  time  employed  ;  the  joint  should  bo  enveloped 
in  wool  ov  flannel,  but  should  not  be  kept  at  rest  on  a 
splint,  since  this  will  oidy  tend  to  increase  the  stiffness. 


cil-lrcot's  joixt  disease. 
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In  the  way  of  cli-ugs,  cod-liver  oil,  iodine,  iodide  of 
potassiiun,  and  guaiaciim,  are  of  the  most  service. 

Cir.AJicoT's  DISEASE  is  an  affection  of  the  joints  closely 
resembling  osteo-arthiitis.  It  is  believed  by  some  to 
deiiend  upon  degenerations  in  the  s^iinal  cord  (locomotor 
ataxia),  and  therefore  to  be  the  result  of  trophic  changes 
in  the  joint.  Others,  however,  regard  it  merely  as  an 
osteo-arthiitis  occm-iing  accidentally  in  a  patient  the 
subject_  of  locomotor  ataxia.  The  pathological  clianges 
are  similar  to  those  already  described  imderosteo -arthritis, 
but  the  destruction  of  the  joint  is  more  marked.  Briefly 
they  may  be  said  to  consist  in  erosion  of  the  cartilages, 
softemng  of  the  ligaments,  giindiag  awav  of  the  articular 
sm-faces  and  often  of  the  contiguous  portions  of  the  shaft 
of  the  bone,  indm-ation  of  the  remaining  portions  of  the 
articular  sm-faces,  tliickening,  and  at  times  pouchings  of 
the  svno\ial  membrane,  and  formation  of  osteophjiies 
around.  Suppuration  is  very  rare.  These  changes  may 
affect  one  joint  only,  or  may  occur  successively  in  several 
2  omts. 

The  signs  in  a  tjqjical  case  are  as  follows  :— Sudden 
swellmg  of  a  joint  usually  ^^^t]lout  much  pain  or  any 
marked  signs  of  inflammation,  followed,  on  subsidence  of 
the  swellmg,  by  preternatiu'al  mobihtv,  and  the  formation 
of  processes  of  bone  about  the  artic^ilar  surfaces  and  in 
the  sm-roimdrng  mu.scles  and  tendons.  There  is  gi-eat 
deforimty,  but  not  much  pain  either  on  movement  or 
handhng.  Along  Mith  the  local  signs  there  are  gonerallv 
sjTiiptoms  of  locomotor  ataxia,  such  as  an  imsteady  o-ait 
a  tendency  to  fall  on  placing  the  feet  together  Avith^the 
eyes  closed  a  jorkmg  inovement  of  the  limbs,  absence 
ol  the  patella-tendon-reflex,  lightning  pains,  spasmodic 
muscular  contractions,  local  anaesthesia  and  sweatin-  of 
the  limbs,  loss  of  rosi)onso  of  the  pupil  to  light,  but  no 
loss  of  power  of  accommodating  for  near  objccts^(tlio  Arqull 
Robertson  test),  sr>metimos  oj.tic  neuritis,  bladd(n-  troubles 
=ind  loss  of  sexual  j.ower.  The  j(.iuts  most  often  affected 
aie  the  knee  lup,  and  shoulder.  In  the  tarsus  the  bones 
on  the  subsidence  of  tlie  swelling  of  the  synovial  mom 
:vane.  though  felt  to  be  loosened  by  tlie  so fteni  M  o 
ligaments,  may  ultnnately  become  ankylosed.  7'  ™  " 
-Bej^ond  keeping  the  part  at  rest  during  an  acute  t  uk' 
and  .wloptnig  the  sanu,  general  treatment  a,s  is  am  v  S 

l<.r.)steo-al■thnt^s  and_loe,,niotoi-ataxia,  little  ca  MH-   0  0 
Loose  bodies  in  a  ,,.nnt  m.y  be  formed  in  severa  w  ys" 
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of  wliicli  tlie  following  are  the  chief: — 1,  by  the  pro- 
liferation of  the  cartilage-cells  that  normally  exist  in 
the  synovial  fringes,  and  the  subsequent  detachment  of 
the  little  mass  of  cartilage  so  formed  through  the  rupture 
of  its  pedimcle  in  the  movements  of  the  joint  (Fig.  58) ; 
2,  by  thickening  or  hypertrophy  of  a  synovial  fringe,  or 
by  extravasation  and  subsequent  organization  of  blood  in 
the  synovial  fringe,  detachment  occm-iing  in  a  similar 


Fig.  58. — The  formntion  of  a  loose  cartilage  in  a  joint.  A  little 
mass  of  cartilage  attached  by  a  slender  stalk.  (St.  Ikrtholo- 
mew's  Hospital  Museum.) 

manner  as  in  the  former  case ;  3,  by  necrosis  of  portions 
of  the  articular  cartilages ;  and  4,  by  chipping  off  of 
portions  of  tlie  articular  cartilage  during  sonic  injury  to 
the  johit.  Loose  cartilages  arc  most  common  in  the  knco. 
but 'may  bo  met  with  in  any  joint.  They  arc  gonorally 
singlc,  Init  may  b(!  multiplc>,  and  vary  in  size  from  a  pea 
to  a  ■walnut. 

Syvipfoiiis.—Thv,  chief  symptom  is  pain,  due  to  the  loose 
body  slipping  between  the  ligaments  and  articidar  surfaces 
during  the  movements  of  the  joint.  In  the  knco  this 
occurs  during  jloxiou,  and  on  th(>  patient  attempting  to 
straight(!n  the  joint  the  loose  body,  by  forcing  the 
articular  surfaces  apart,  stretches  the  ligaments,  and  so 
gives  rise  to  a  sudden  and  excruciating  pam,  perhaps  so 
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gi-eat  as  to  cause  him  to  fall.  At  times  the  loose  body 
remains  fixed  between  the  articular  siu-faces,  the  patient 
being  then  imable  to  straighten  his  limb.  Such  an 
attack  may  be  followed  by  syno^dtis.  On  examination 
the  body  may  often  be  felt  somewhere  in  the  sjoiovial 
pouch,  probably  on  the  outer  side  of  the  joint  in  the  case 
of  the  knee.  If  attached,  its  movements  will  be  limited, 
but  if  free  it  can  frequently  be  made  to  move  round  to  the 
opposite  side  of  the  joint.  It  may  perhaps  cbsappear  by 
passuig  mto  .some  of  the  synovial  recesses,  though  it  may 
sometimes  be  felt  again  on  moving  the  joint. 

Treat inent.~li  the  loose  body  gives  lise  to  little  or  no 
trouble,  and  can  be  easily  fixed  by  a  pad  and  bandage  or 
knee-cup,  it  should  not  bo  interfered  with ;  nor  should  any 
operation  be  undertaken  where  the  joint  is  disorganized 
by  osteo-arthritis,  or  -n-hcro  the  synovial  membrane  is 
studded  with  masses  of  cartilage.    Under  otliei-  circum- 
stances the  loose  body  shoidd  be  removed.    This  mav  be 
done  either  by  the  dii-ect  or  the  indii'ect  method.  The 
former  consists  in  transfixing  the  loose  cartilage  by  a 
strong  needle  on  a  handle  thrust  through  the  skin,  so 
that  the  loose  body  may  not  shp  away  or  be  lost  during 
the  operation,  and  then  cutting  down  on  the  capsule,  and 
when  all  bleerbng  has  been  stopped,  opening  the  joint, 
when  the  body  if  loose  will  gonercdly  sHp  through  the 
opening.    It  attachecl,  its  pedicle  must  be  Hgat.u'ed  and 
ctn^dcd.    I  he  operation  should  he  performed  mth  the 
stnctest  antiseptic  precautions,  and  the  patient  prepared 
by  a  week  s  rest  m  Ijed  in  the  case  of  the  knee  with  his 
joint  on  a  splmt.    The  splint  should  bo  continued  after 
he  operation  or  the  joint  placed  in  a  plaster  of  Paris 
bandage  till  the  wound  has  healed  and  all  fear  of  infiam- 
laation   h;is   passed.     The   indircrt  method  consists  in 
incising   the  capsule  subcutaneouslv  with  a  t(motomv 
knile,  forcmg  the  body  through  tlie  incision  into  the  con- 
aoctivc  tissue  around  the  joint,  and  tlien  either  allowin- 
It  to  reniam  there  pernianently,  ov  removing  it  after  the 
hole  m  the  capsule  has  healed.    The  op,.rati7,n  is  d  I  o  t 
perform,  and  sn.ce  the  introduction   o(   antis '  ti ' 
lo^.sesses  no  advantage  over  the  direct  motho.l  ' 
^l^'l^altT  ST.KK  .ro.XT  may  be  divided  into  ih. 
'V^o/r,  ami  the /;o,,y.    yV  s],unons  f„nn  <,f  ankvlosis  dn<- 

.icatncos  att  r  burns,  may  also  occur,  but  is  ..vni-rall v 
issociated  with  so,,,,,  am.mnt  of  iilvnais  ankylosi.^ 
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Fibrous  aiiki/Josis,  also  called  ligaiiiontous,  or  Ijy  some 
authors,  false,  m  coutradiHtinctioii  to  the  bony  which  they 
term  true,  is  the  union  more  or  less  complete  of  the 
articirlar  surfaces  of  the  joint  by  fibrous  tissue.  Thus,  it 
may  consist  of — 1,  a  mere  thickening  of  the  capsule;  2,  a 
thickening  and  shortening  of  the  liganients ;  3,  the 
formation  of  fibrous  bands  -svitliin  the  joint;  4,  the 
partial  removal  of  the  cartilages  and  the  miion  of  the 
bones  by  hbrous  tissue;  and  5,  the  above  conditions 
variously  combined.  It  may  be  the  result  of  j  omt  disease, 
or  of  kiseping  an  inflamed  joint  in  too  long  a  state  of 
rest.  Sometimes  it  may  terminate  in  bony  ankylosis. 
Boiui  anl-ijhsis  is  the  firm  union  of  the  articular  ends 

of   the  joint  by  bone. 
It  is  often   a  further 
stage  of  the  fibrous  va- 
riety.      The  articular 
sm-faces  may  be  united 
evenly  and  uniformly, 
or  by  irregular  bridges 
of   bone,  or  partly  by 
liouc     and    partly  by 
hbrous  tissue.  The  union 
may  occm'-«-ith  the  arti- 
cular surfaces  in  contact 
in  either  the  extended  or 
the  ilexed  position,  or  at 
an  angle  between  the 
two  (Fig.    o9) ;    or  it 
may  occur  with  the  ar- 
ticular   surfaces  dislo- 
cated from  each  other. 
The  way  in  which  it  is 
produced    has  already 
been    describml  under 
\rthritis  ;  all  that  nec-d  be  repeated  here  is.  that  in  stru- 
mous disease,  ankylosis  and  caries  may  often  be  observed 

at  the  same  time.  ^  •  •  4.  • 

The  signs  of  ankvlosis  are  ol)vious— i.e.,  the  ,ionit  is 
stiif  It'  only  remains  to  diagnose  the  tibrous  from  the 
bony.  In  th<^  former  there  is  slight  movement,  and 
-encrally  i)ain  ;  in  the  latter  neither  movement  nor  pam. 
•Jn  some  instances,  however,  as  in  ankylosis  of  the 
shoulder  and  hi]),  it  may  be  necessary  to  place  the  patient 
under  an  amesthetic,  as  (lie  joint  may  be  held  so  hnnly 


Fig.  M\ — liony  ankylosis  of  tlic  liip, 
(St.  BartUoloiuew's  Ilosi-Utal 
Museum.) 
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by  tlie  contraction  of  tlie  muscles  that  the  fibi'ous  may 
simulate  the  bony  form,  and  although  bony  ankj-losis 
may  exist,  the  revolTing  of  the  scainila  and  pelvis  on  the 
trimk  may  make  it  apjiear  that  there  is  some  movement 
m  the  aifected  joint. 

The  trmtmerd  will  vary  ^ith  the  natiu'e  of  the  ankylosis. 
In  the  spimous  form  something  mav  often  be  done  by 
divubng  the  cicatrices,  or  by  freeing  tlie  parts  by  a  plastic 
operation,  though  m  such  cases  the  treatment  "is  seldom 
very  hopeful.  In  the  fibrous  form  an  attempt  should  be 
made  to  restore  the  natural  movements  of  the  joints— (1) 
by  manipulation,  friction,  and  passive  movements  •  r'>)by 
forcibly  breaking  down  the  adhesions  imder  an  amesthe- 
tic,  at  the  same  time  divicbng  anv  tendons  that  may  offer 
resistance;  or  (3)  by  gi-adual  extension  by  a  weight  and 
piilley,  or  some  form  of  cog-^dicel  or  screw  apparatus.  An 
attempt  to  break  down  adliesions,  however,  should  on  no 
acc<)imt  be  made  whdst  any  signs  of  inflammation  remain, 
and  after  the  operation  the  Hmb  should  be  jdaced  on  a  splint 
lor  a  few  days  and  cold  by  means  of  Leiter's  tubes  or  an 
ice-bag  appbed  to  prevent  inflammation.    Bon y  ankylosis, 

Jhn  r.  m  1    L        %  i«  often  the  best  resiUt 

that  can  be  hoped  for  alter  the  cbsease  of  the  joint  has 
reached  a  certain  stage.  But  in  some  instances  L  opera- 
tion may  be  reqmred  to  restore  movement,  or  to  rectifv  a 
faulty  position  Thus  in  an  ankylosed  elbow  I'Sly 
when  hxed  m  the  extended  position,  excision  o  tl  e  jo  nt 
•should  bo  practised.  In  a  bent  knee,  a  wedge-shl,  ed 
piece  may  be  removed,  or  an  osteotomv  done.  In  the  C 
subcu  aneous  oste..tomy  of  the  neck  .if  the  femm-  may  be 
imdertaken.    In  the  shoidder,  no  ..poration  as  a  rile  is 

■^Z-J  '^"l^^'l"^''^        Mccomimnied  by  much 

wasting  of  the  hml),  amputation  mav  l)e  necessarv 

Neuualgta  of  JOIXTS.—Pain  of 'a  neural-nc  Hnr.„.t„v 
""donated  .-ith  heat,  redness,  swelliugr;:"  li  1^ 
u   or  orii'aiiK^   (  i«n 


-KU   of  organic   disease,  is  ocaisiona  r^ne 
'  H^  or  more  joints,  es,M.cially  in  yoiuig\von>;„  f 
neuro-mnnetic   tonqKn'am.nit.     They  are  v  rv  ,1  m  u 
cases  to  deal  with,  and  should  rc-cei^o  the        ,t  4  "'n 
Se  rif ^wf'  ''"^-T  'li^'^^nosi^'i  '1,  r 
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and  is  not  increased  on  movement  of  the  joint  if  the 
patient's  attention  in  the  meanwliile  is  otherwise  engaged; 
the  redness  and  heat  will  often  be  foimd  on  enquiry  to  be 
due  to  previous  friction  or  the  use  of  irritants ;  and  under 
an  anfBsthetic  the  rigidity  of  the  joint  completely  dis- 
appears, its  movements  "then  being  foimd  to  be  free, 
smooth,  and  natrual.  Eiu'ther,  on  recovery  from  the 
antesthetic.  the  rigidity  does  not  return  until  the  patient 
again  directs  her  attention  to  the  joint,  whereas  in  organic 
disease  it  returns  as  soon  as  the  muscular  relaxation 
ceases.  The  treatment  consists  in  the  emplo;\-ment  of  the 
ordinary  remedies  for  neuralgia,  both  locally  and  inter- 
nally. Where  the  patient  is  of  a  neuro-minietic  tempera- 
ment, and  organic  disease  is  siniidated,  appropriate 
hysterical  treatment  must  be  adopted.  See  a  worlc  on 
Medicine. 

ExcisioK-  OR  EESECTION  OF  joi^"rs  consists  m  cuttmg 
away  the  articular  svuiaces  of  the  bones  entering  into  the 
affected  joint,  or  in  removing  a  portion  of  bone  where 
osseous  ankylosis  has  ensued.    It  may  be  required  for 
severe  injiuy  or  for  intractable  disease  of  the  jomt.  Space 
does  not  permit  of  the  discussion  of  the  various  conditions 
under  which  excision  should  or  should  not  be  perfonned, 
but  it  may  briefly  be  stated  that  it  shoidd  not  be  rmder- 
taken— 1,  when  the  disease  is  acute;  2,  when  there  is 
much  destruction  of  the  bones,  or  riddling  of  the  soft  parts 
with  sinuses  ;  3,  when  there  is  much  atrophy  of  the  bones 
and  muscles ;  4,  when  the  patient  is  imder  the  age  of 
ten  or  over  that  of  thii'ty,  as  in  the  fonner  instance,  the 
epiphyses  are  liable  to  be  removed,  and  the  gi-owth  arrested 
in  consequence  ;  and  in  the  latter,  the  po-wers  of  repair  arc 
usually  insufficient  to  ensure  sound  healing  and  a  subse- 
quently useful  limb  ;  o,  when  tlicro  is  lurdaceous  disease 
or  signs  of  phthisis,  or  other  organic  mischief ;  (i,  when 
the  patient's  condition  is  such  that  he  w(nild  bo  unable  to 
stand  the  exhaustion  of  the  long-continued  suppuration. 
Under  any  of  these  circinustanccs  am]nitation  is  goiie- 
rallv  indicated.    ]<:xeision  is  usually  attended  ^\nth  the 
best  success  in  the  clliow,  and  here  it  maybe  done  at  a 
later  iieriod  of  life  than  that  assigned  above  as  the  lunit. 
Ill  the  should(-r.  elliow,  and  wrist,  fibrous  ankylosis  is 
aimed  at  in  order  to  soeuiv  a  movable  joint:  in  the  Inp 
and  knee,  firm  bonv  union  is  sought  in  tlie  most  useful 
nosition  of  the  limb,  wliich  is  that  of  extension. 
Excision  of  sfkcial  joints.— The  siiouldee.— Lx- 
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cision  of  the  slioulcler  is  generally  practised  for  gunshot 
injuries  and  for  innocent  tumoiirs  in  tlie  head  of  the  bone. 
It  is  seldom  ijerformed  for  disease  of  the  joint,  as  an 
equally  useful  joint  may  be  obtained  by  osseous  ankylosis. 
It  should  never  be  done  for  osseous  ankjdosis,  as  the 
movements  of  the  scapula  on  the  trunk  are  so  free,  that 
they  compensate  to  a  great  extent  for  the  fixed  condition 
of  the  joint,  and  little  would  be  gained  by  the  operation. 
T!ie  operation. — Make  an  incision  from'  the  acromion 
through  the  substance  of  the  deltoid  down  to  the  bone ; 
detach  the  long  tendon  of  the  biceps  from  its  groove,  and 
give  it  to  an  assistant  to  hold  aside  vni\  blunt  hooks. 
The  arm  being  rotated  inwards,  diAdde  the  teres  minor, 
iafra-spinatus,  and  supra-spinatus  tendons  at  theii'  inser- 
tion into  the  bone.  The  arm  being  next  rotated  outwards, 
dnade  the  tendon  oi  the  subscapularis,  and  the  head  of  the 
iDone  can  be  pushed  out  of  the  incision.  Separate  the 
periosteum  as  far  as  is  necessary,  place  a  retractor  behind 
the  neck  of  the  bone  to  ]irotect  the  soft  parts,  a,nd  saw  it 
across.  Bring  the  wound  together  by  suture,  and  place  a 
•dram-tube  in  the  lower  part. 

The  ELBOW  may  be  excised  for  chronic  disease  of  the 
jomt,  gunshot  or  other  injury,  and  osseous  ankylosis. 
Some  surgeons  only  recommend  excision  for  ankylosis 
when  the  elbow  is  fixed  in  a  faulty  position.  The  oiiera- 
tion,  however,  is  attended  mth  "so  little  risk,  and  the 
advantages  of  a  movable  elliow  arc  so  great,  and  the  results 
so  good,  that  others  unhesitatingly  excise  the  joint  in 
whatever  position  it  may  bo  fixed.  The  operaflon  may  b° 
performed  m  several  AViiys ;  but  that  by  the  single  vertical 
incision  {Lanr/euhcrk's)  is  undoubtedly  the  best  and  the 
one  most  frequently  practised.  Make  a,  vertical  incision 
about  five  inches  long  over  tlio  back  of  the  joint,  bo"in- 
nmg  about  two  and  a  half  inches  above  the  olecranon  and 
tarry  it  over  this  process  and  down  the  ridgo  on  tlio  'ulna 
for  the  same  distance.  The  incision  should  extend  in  its 
whole  length  down  to  the  bone.  Cut  into  tlio  joint  al)ove 
tho  olecranon  and  clear  the  condyles  of  tlie  soft  tissues  bv 
keeping  the  e.lge  of  the  knife  in  .■ontact  witli  tho  bone 
taking  special  care  not  to  injure  tlie  uhiar  norvo  behind 
the  internal  crmdyle.  Divid..  the  lateral  Hga^nents  and 
whilst  the  assistant  strongly  flexes  the  joint  t,.  for';  the 
Irenes  out  of  the  wound  free  them  froin  their  re,,. ahiin" 
connections  and  saw  of?  the  olec-ranon,  the  head  of  the 
radius,  and  tho  lower  end  of  the  hu„,e,-,is,  steadyin^t  t  9 
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parts  -with  the  lion  forceps.  If  possible,  the  coronoid 
process  of  the  vdmi  and  the  tubercle  of  the  radius  should 
be  preserved,  and  the  shaft  of  the  humerus  not  encroached 
upon.  Preserve  the  connection  of  the  anconeiis  with  the 
triceps,  as  better  extension  of  the  arm  will  be  thus  ob- 
tained. Unite  the  wound  by  sutures,  insei-t  a  di-ain-tube, 
and  place  the  limb  on  a  splint  in  the  flexed  position. 
Callender's  splint  is  one  of  the  best  for  the  pui-pose,  as  it 
permits  not  only  of  passive  motion  in  the  direction  of 
flexion  and  extension,  but  also  in  that  of  jDronation  and 
supination,  and  that  without  removing  the  arm  fi-om  the 
splint.  It  also  allows  of  the  limb  being  slung  by  pulleys 
from  the  ceiling,  which  is  much  more  comfoitable  for  the 
patient  than  placing  it  on  a  pillow.  Passive  movcuients 
shoirld  be  begim  at  the  end  of  the  first  week,  the  aim  of 
the  surgeon  being  to  obtain  a  movable  joint.  _ 

The  WRIST  may  be  excised  for  chronic  disease  of  the 
wiist  and  carpal  joints.  The  operation  is  very  successful 
in  suitable  cases  ;  but  these  however  are  rarely  met  with, 
as  if  the  disease  is  extensive,  it  is  better  to  amputate,  and 
if  limited,  gouging  away  the  diseased  bone  will  generally 
suffice.  The  ajxraiion  usually  done  is  that  now  known  as 
Lister's.  It  consists  in  removing  all  the  bones  of  the 
carpus,  the  heads  of  the  metacarpal  bones,  and  the  lower 
'  end  of  the  radius  and  ulna,  the  incisions  being  so  planned 
as  to  avoid  cutting  the  nrmierous  tendons  sm-roimdmg  the 
joint  and  the  radial  artery.  As  the  operation  is  rarely 
performcd,  further  details  ^-ill  not  be  given. 

The  hip  maybe  excised— (1)  when  the  head  of  the  bone 
has  beccnne  necrosed,  and  lies  loose  in  the  joint ;  (2)  when 
suppiu'ation  continues  in  spite  of  free  drainage  and  antisep- 
tics ;  (3)  when  in  addition  to  suppuration  the  head  of  the 
bone  is  dislocated,  and  the  limb  cannot  be  ])lacod  m  a 
usefid  position.  It  should  not  lie  undertaken  when  there 
is  extensive  disease  of  the  ])clvis  or  femur,  or  signs  of 
lardaceous  disease  or  phthisis.  lender  these  circum- 
stances amputation  is  tlie  only  resource,  lor  ankylosis 
in  a  faultv  position  stibcutaneous  osteotomy  of  the  neck 
of  the  fciinur  is  iirci'orablo  to  excision.  The  operutwn.— 
Make  an  incision  about  four  inches  long  behmd  the  great 
trochanter,  and  after  dividing  the  glutei,  opentlu^  capsiUe. 
insert  the  linger,  and  with  this  as  a  guide,  saw  through 
the  neck  of  the  immxv  witli  Adams's  saw,  and  reim)ve  the 
head  thus  detache.l  with  se(iuestrum  forceps,  ihe  tro- 
chanter should  be  spared  if  possible.    Examuio  the  aceta- 
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bulimi,  and  remore  auy  sequestrum  that  may  be  discovered 
by  the  aid  of  the  gouge  and  sequestrimi  forceps.  Place 
the  part  on  a  long  interrupted  or  a  Thomas's  splint, 
merely  bringing  the  womid  partially  together  with  sutiu'es 
so  as  to  ensure  an  efficient  di'ain. 

The  kn-ee.— Provided  none  of  the  counterindications  to 
excision  already  enumerated  are  present,  the  knee  may 
be  excised  for  intractable  disease  of  the  sj-novial  mem- 
brane, especially  where  the  articular  siut'aces  are  much 
displaced,  or  for  ankylosis  in  a  fault}-  position.  In  the 
latter  instance,  however,  a  subcutaneous  osteotomy  is 
often  iH'eferable.  The  operation.— The  knee  being  held  in 
a  flexed  position  by  an  assistant,  make  an  incision  from 
the  posterior  part  of  the  condyle  on  one  side,  across  the 
front  of  the  joint  midway  between  the  patella  and  the 
tubercle  of  the  tibia  to  the  corresponding  situation  on  the 
other.  Eaise  the  flap  of  skin  mth  the  subcutaneous 
tissue  thus  mapi)ed  out,  and  open  the  joint  by  cutting 
into  it  above  the  patella.  Divide  the  lateral  and  crucial 
ligaments,  and  saw  off  a  thin  slice  of  bone  from  the  end 
of  the  femur  and  from  the  upper  end  of  the  tibia,  taking 
care  not  to  injure  the  popliteal  arterv  which  lies  close  to 
the  back  of  the  joint  and  is  onlv  seiiarated  from  it  by  the 
posterior  bgaincnt.  If  possilde,  tlie  whole  of  the  cpipiivsos 
should  not  be  removed.  The  wound  should  then  be 
closed  v,-ith  sutures  and  a  drain-tube  inserted.  The 
articular  surfaces  are  best  secured  in  apposition  hy  lono- 
bone  pegs  driven  in  through  the  skin  obliquely  on'either 
side  of  the  joint,  holes  having  been  previouslv"  drilled  for 
them  by  a  steel  needle  devised  for  the  purpose.  The  pc^s 
may  then  be  cut  off  short  and  left  in  pcrman(nitlv  Mr 
Morrant  Baker  in  i)lace  of  the  bono  pegs  leaves  the  .steei 
needles  and  removes  tlwm  when  union  has 

occurred.  Tenotomy  of  the  hamstring  tendons  may  be 
requuT.!  The  liml,  should  then  be  i.laced  on  a  (iant's 
or  other  form  of  excision  splint;  but  the  kind  of  splint  is 
not  very  material  if  the  bones  are  w.-ll  secured  in  g„od 
posuion  by  th.,  iM-s  m  the  way  described  above. 

i  I  IE  AiS-KLE. —Excision  of   the   ankle   is   too  rarely 

f!ill!!wb  <"  i}"'"'^''"  '"^^  ^  '^'^^'•"I'tion.  The  rcsidtL 
tollowing  ,t  moreover,  are  so  unsatisfaetorv,  that  in 
disease  pt  the  ankle-joint  cither  Syme's  op  •  mtiou  ov 
amputation  through  tlie  lower  third  of  the  k'^  is  ne'.rlv 
always  done  m  preference.  'i^auy 
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DISEASES  OF  MUSCLES. 

InflammatiojS'  and  ABSCESS. — Inflammation  of  muscle, 
or  myositis,  may  he  clue  to  a  sprain,  partial  rujiture, 
or  other  slight  injury,  or  to  rheumatism  or  pyternia,  or 
it  may  spread  to  the  muscle  from  the  surrounding  tissues. 
Except  in  the  pypemic  form  it  generally  ends  in  resolution. 
Signs.— Vain,  swelling,  rigidity,  and  more  or  less  fever, 
followed  by  signs  of  an  abscess  should  svippuration  ensue. 
Treatment'.— RGui,  anodyne  liniments  to  assuage  pain,  and 
a  free  incision  if  pus  forms. 

GuMMATA  uiav  be  met  with  in  muscle  in  the  tertiary 
stages  of  syphilis.  They  are  especially  common  in  the 
sterno-mastoid  of  infants  the  subjects  of  congemtal 
aj'philis. 

Atrophy  xsv  degeneration  of  muscle  merely  reqiui-e 
mention.  The  chief  degenerations  are— 1,  simple  atrophy; 
2,  fatty  degeneration ;  3,  granular  degeneration;  and,  4, 
waxy  "or  vitreous  degeneration.  In  simple  atrophy  the 
musijles  merely  waste,  but  do  not  lose  theii-  striation,  and 
are  capable  of  again  resuming  then-  normal  condition; 
whereas  the  fibres  of  a  degenerated  muscle  are  altered  m 
theii-  anatomical  structm-e,  and  their  function  is  entirely 
and  permanentlv  lost.  Simple  atrophy  may  occm-  from 
many  causes.  It  is  generallv  seen  in  surgical  practice  as 
the  result  of  long  disuse  of  a  limb,  as  m  chrome  ]omt 
disease,  but  it  is  then  usually  associated  with  some  ainoimt 
of  degenerative  changes.  Fatty,  granidar,  and  waxy 
degeneration,  though  sometimes  met  witli  singly  are  more 
often  found  combined  in  the  same  muscle.  They  occur 
in  acute  febrile  diseases,  scrivener's  palsy,  progi-essiye 
muscular  atrophy,  infantile  paralysis,  pseudo-lniwrtrophic 
paralysis,  &c. 

IlYrERTKOPiiY  of  muscle  calls  for  no  special  remarks. 
A  familiar  examiile  of  In-pertroidiy  of  the  volnntar\- 
muscles  is  scon  in  th(!  limbs  of  athletes  ;  of  liypertrophy 
of  the  involuntary  muscles,  in  the  muscular  coat  of  the 
bladder  which  has  become  thickened  in  its  efforts  to  over- 
come the  oljstruction  of  a  stricture. 

OssiFic  VTTON  of  MUSCLE  mav  occur  a.s  the  result  ot 
chronic  irritation.    As  examples  may  be  mentioned  the 
rider's  hone,  or  ossification  of  the  a.lductors.  <)c«isionally 
met  ^vith  in  persons  who  ride  a  great  deal ;  the  dr>Il  hone 
or  ossification  of  the  deltoid  in  soldiers  as  the  result  of 
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shonldeiing  arms  ;  and  the  ossification  of  the  rectus  and 
other  nauscles  in  Charcot's  disease  of  the  joints. 

TuMorRS. — Although  primary  tumours  are  not  common 
in  muscle,  neaiiy  all  varieties  except  carcinoma  haA'e  at 
times  been  met  with.  Sarcoma  occm's,  jierhaps,  the  most 
fi'equentlr. 

DISEASES  OF  TEXDOXS. 

Simple  texo-syxovitis  or  inflammation  of  the  sheath 
of  a  tendon  may  be  acute,  sul)-acute,  or  chronic.  It  is 
most  frequently  met  -«-ith  in  the  sub-acute  form  and  in 
the  extensors  of  the  thumb  and  wiist  as  the  result  of 
over-exeriion — a  hard  day's  rowing,  and  the  like.  In 
the  above  situation,  it  produces  an  elongated  swelling 
over  the  extensoi's  of  the  thumb,  and  is  attended  by  pain 
on  pressm-e  and  movement,  and  a  chai'acteristic  creaking 
sensation.  In  the  acute  form  suppuration  may  occa- 
.  sionally  occur.  Treatment. — Rest  on  a  splint,  p'ainting 
with  tinctm-e  of  iodine,  and  strapping  will  generally 
suffice.  In  the  acute  variety,  leeches,  or  free  incision  if 
pus  forms,  and  passive  movement  to  prevent  adhesions. 
In  the  chronic,  cormter-uiitation  in  the  form  of  blisters 
and  pressiu'e  by  means  of  strajiping  followed  by  elastic 
sujiport. 

G-AXGLiox'"  is  a  simple  or  compound  cyst  formed  in  con- 
nection with  the  sheath  of  a  tendon.  '  A  sun])Ie  (jain/Umi. 
may  bo  produced  by— 1,  the  cy.stic  transformation  of  the 
cells  in  the  syno^-ial  fringes;  2,  the  dilatation  of  the 
s\il).s;\-no\'ial  follicles;  and  3,  the  pf)uch-like  protrusion 
of  the  synovial  lining  of  the  tendon  through  the  fibrous 
sheath,  with  the  subsecpicnt  obliteration  of  the  neck  of 
the  pouch.  Simi)le  ganglia,  are  most  commtm  on  the 
extensor  tendons  at  the  back  of  the  wrist,  but  occur  in 
other  situations  as  the  front  of  the  wrist  and  ankle,  and  on 
the  sheaths  of  the  flexor  tendons  near  the  web  of  the 
fingers.  They  form  smooth,  generally  gloluilar,  often 
translucent,  tense  or  semi-fiuctuating  n'lovabh^  swellings, 
evuhintly  in  ('(mnection  with  a  tendoi'i,  and  varying  in  sizo 
from  a  pea  to  a  pigeon's  egg.  They  contain^'a  eiear 
.lelly-like  fiuid,  and  sometimes  vielon-se.ed-/ike  hudics. 
I  he  only  uiconvcnience  to  which  they  give  rise  is  a  feel- 
ing of  weakness  in  the  wrist  or  fingers;  they  are  sel.hnu 
attended  with  ].ain.  Simple  ganglia  are  sometinu,s 
simulated  by  ])ouch-liko  protrusicms  of  the  synovial  mem- 
brane of  the  carpus  and  tarsus.    The  deep  attachment  of 
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these  sj'novial  pouclies,  their  non-connection  ■with  a 
tendon,  and  the  concomitant  swelling  of  other  -parts  of 
the  sjTiovial  membrane  are  points  -which  may  sen-e  to 
distinguish  them.  Treatment. — They  may  often  be  broken 
by  pressure  with  the  thiunbs;  other-u-ise  they  may  be 
punctiired  with  a  tenotome,  the  skin  being  drawn  aside  to 
make  the  opening  yalyidar,  and  the  contents  squeezed  out. 
In  either  case  firm  pressiu'e  must  subsequently  be  applied 
by  strapping  and  a  bandage.  Should  they  refill,  a 
second  punctixre  may  be  made,  and  the  inteiior  scarified 
by  the  point  of  the  tenotome.  This  failing,  a  seton  may 
be  passed  through  the  ganglion  to  produce  siippiu-ation, 
or  the  cyst  may  be  laid  open  and  allowed  to  granulate 
from  the  bottom,  or  it  may  be  dissected  out. 

A  compound  ganglion  consists  of  the  dilatation  of  the 
sheath  of  scA^eral  tendons.  It  is  most  common  in  con- 
nection with  the  flexor  tendons  where  they  pass  imder  the 
anterior  annular  ligament  of  the  wrist,  and  is  then  spoken 
of  as  the  palmar  bursal  ganglion.  The  walls  frequently 
become  thickened  and  yilious-like  on  their  internal 
siu'face,  whilst  melon-setd-like  hodics  are  frequently  found 
free  in  the  interior  of  the  ganglion  or  attached  by  slender 
peduncles  to  its  walls.  The  fluid  contained  in  the  cyst 
may  be  clear  and  serous,  or  thick  and  gelatinous,  and  of 
a  dark  chocolate  colorir.  These  ganglia  have  lately  been 
described  as  arising  from  a  tuberculous  degeneration^  of 
the  shea,ths  of  the  tendons,  similar  to  pulpy  degeneration 
of  a  joint,  and  the  tubercle  bacillus  has  been  found  in  them. 
Signs. — A  palmar  bursal  ganglion  forms  a  tense  elastic 
swelling,  constricted  at  its  centre  by  the  anterior  annular 
ligament.  The  swelling  projects  both  in  the  wrist  and  in 
the  palm,  and  occasionally  extends  along  the  flexor  tendons 
of  the  thumb  and  little  finger.  Fluctuation  may  bo  obtained 
by  i)rossing  alternately  aboye  and  below  the  annular  liga- 
nient.  Ojieratiyc;  treatment  is  always  attended  with  some 
lislt—such  as  stiff  wrist  or  fingers  from  the  glueing  together 
of  the  tendons,  .sui)i)uration  extending  up  tlie  planes  of  the 
flexor  muscles  into  the  forearm,  acute  cellulitis,  erysqH'las. 
sapiwmia,  or  iiyannia.  An  o])eration,  therefore,  .-^h-mld 
only  1h!  undertaken  when  necessitated  by  loss  of  power  m 
the"  wrist  or  fingers,  and  cyen  then  not  until  an  atteinpt 
has  been  made  to  cure  the  ganglion  by  pressure,  strappuig, 
and  counter-irritation.  Should  an  operation  beconio 
iHiquisite,  it  is  best,  in  my  o]nnion,  to  make  an  antiseptic 
incision  above  and  below  the  annular  hgamcnt,  squeeze 


DISEASES  OF  TEISDONS. 


251 


out  the  melon- seed  bodies  and  insert  a  di-ain-tube.  The 
forearm  and  hand  should  be  confined  on  a  sjDlint. 

Paeoxychia  texdixosa,  a  variety  of  whitlow,  is  an 
acute  infective  inflammation  of  the  sheath  of  a  tendon, 
generally  of  a  finger,  more  rarely  of  a  toe.    It  is  usually 
the  result  of  inoculation  -ndth  an  infective  poison.  It 
may  begin  in  the  sheath  of  tho  tendon,  or  in  the  tissues 
superficial  to  the  sheath,  or  in  the  periostemn  of  the 
phalanx.    If  neglected,  very  serious  consequences  may 
ensue;   thus— 1,  the  tendon  may  die  from  its  blood 
supply  being  cut  off  by  the  inflamniatory  effusion ;  2,  the 
suppuration  may  extend  into  the  palm,  and  imder  the 
annular  ligament  into  the  forearm ;  3,  the  inter-phalan- 
geal,_  carpal,  or  wrist-joints  may  become  involved  in 
the  inflammation  and  destroyed;  4,  the  jihalanx  may 
necrose  ;  5,  septicfemia  or  pyremia  may  ensue.    Signs. — 
Intense  and  throbbing  pain,  "acute  tenderness  on  prcssiu'e, 
and  hardness  of  the  finger,  followed  by  inflammation  in 
the  palm,  nnd  often  by  great  codema  of  the  back  of  the 
hand,  which  may  perhaps  extend  up  the  forearm.  The 
l;\nnphatics  may  become  tender  and  inflamed,  and  the 
lymphatic  glands  in  the  axilla  enlarged.  Exhaustion 
from  pam  and  want  of  sleep,  feverish  SAnnptoms,  and 
at  times  signs  of  blood  poisoning  mav  ensue.  Treat- 
menf.— The  chief  indication  is  to  relievo  tension,  and 
thus  prevent  the  strangiilatifm  of  the  vessels  and  conse- 
quent death  of  tho  tendon,  and  the  spread  of  the  inflam- 
mation into  tho  iialm  or  to  the  periosteum  covering  the 
l)halanx.    Thus,  a  free  incision  should  bo  made  in  the 
mifldlo  Imo  of  tho  finger  extending  into  the  sheath,  or  to 
the  bone  if  the  periosteum  is  affected,  and  the  wound 
dressed  with  iodoform    or    other  antiseptic.  Should 
su])puration  occur  m  tho  palm  or  foroann  the  pus  must 
bo   et  out  bv  timely  incisions.    The  pain  in  tho  mcan- 
whilo  may  bo  greatly  relieved  by  jilacing  the  whole 
hjroMrm  for  h.ng  periods  at  a  time  in  a  bath,  th(.  watcn-  to 
which  coiTosive  subhmate  or  (.irboli,.  acid   should  '  bo 
addo,l,  l,,nng  kept  at  a  tenq.erafure  as  high  as  can  bo 
I>orno.    A  purg..  at  the  onset  is  generallv'equired,  and 
,  . nun  IS  usu^d  y  neoded  to  relievo  tlio  pain.    The  pafiont 
..t  h, St  should  be  confined  to  a,  slop  diet,  but   ater  a 
Simulating     an  oi  treatment  is  commonly  calle.l  for 
should  any  stiffness  of  tho  part  remain  aftoj  the      1,  : 
rnation  has  subsided,  an  attempt  shouM  be  made  to  over- 
■ome  It  by  passive  movements,  massage,  &c.    Dead  bono 
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must  be  removed  when  loose,  and  amputation  of  the 
affected  finger,  or  even  in  severe  cases,  of  the  forearm, 
may  become  necessary. 


DISEASES  OF  FASCI-E. 

DuPUYTEEX's  cojfTiiACTiON  of  the  pahuar  fascite  is  the 
only  affection  of  the  fascite  requiring  notice.  It  has  been 
attributed  to  gout  and  rheumatism,  and  to  habits  or  occii- 

pations  necessitating  pressure  m 
the  palm  or  flexion  of  the  fingers. 
It  consists  in  a  shortening  of  the 
prolongations  of  the  fascia  from 
the  palm  on  to  the  sheath  of  the 
flexor  tendons.  The  tendons 
n\    /      /   "t  -/  tliemselvos  are  not  affected.  The 

i\  /      /    I  %  contraction  generally  begins  in 

\   %\       -    >l  the  fascia  of  the  little  or  ring 

finger,  and  later  may  affect  that 
of  the  middle  finger,  "and  at  tunes 
the  forefinger  and  also  the  thumb . 
The  affected  fingers  (Fig.  60) 
are  dra-^n  towards  the  palm, 
and  in  severe  cases  may  become 
fixed  in  contact  v;-itli  it.  It 
mav  be  distinguished  from  a 
contracted  tendon  by  the  latter 
forming  a  tight  cord,  which  can 
lie  traced  under  the  annular  lig-a- 
mcnt:  whereas  in  Dupuytren's 
contraction  tlie  tendon  is  free, 
though  the  skin'is  adherent  t()  tlio 
fascia,  and  thrown  thereby  into 
transverse  puckers.  Treat  in  ott. 
—Except  in  the  early  stages, 
■when  steps  sliould  be  taken  to  ]irevent  further^  coutrac- 
tion  by  suitable  splints,  elastic  tension.  &c.,  division  of 
the  affected  ]iovtious  of  the  fascia,  followed  by  exten- 
sion, is  requisite.  This  mav  be  done  by  single  or  by 
multiple,  subcutaneous  division,  or  by  an  open  antise]itic 
incision.  Multiple  subcutaneous  division  is,  m  my  opuuou, 
the  preferable  method. 

DISEASES  OF  BUUS.T:. 

BursfG,  wherever  .situated,  and  whether  existing  natu- 


Fio.  60.  —  Diipuytren's 
contraction  of  the  pal- 
mar fascia.  (From  a 
cast  in  St.  Bartholo- 
mew's Hospital  Mu- 
seum.) 
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rally  or  formed  adventitiouslj^,  are  liable  to  become 
acutely  or  clironically  inflamed. 

Acute  bursitis  may  occm-  spontaneous^,  but  is  gene- 
rail}'  excited  by  injury,  or  imdue  jn-essiu'e,  as  from  constant 
kneeKng.  The  inflammation  comes  on  rather  suddenly, 
the  part  appeai'ing  red,  hot,  and  swollen ;  it  is  apt  to 
terminate  in  suppiu'ation,  which  if  timely  incisions  are 
not  made  may  become  diffuse  and  i^hlegmonous.  Evapo- 
rating lotions,  an  ice-bag  or  a  few  leeches,  may,  if  applied 
early,  check  the  inflammation,  but  a  free  incision  must  be 
made  as  soon  as  there  are  signs  of  suppm'ation. 

Chroxic  bursitis  is  very  apt  to  occur  in  biu'stB  that  are 
subjected  to  continued  pressiu'e  or  iriitation,  and  may  lead 
to  several  distinct  conditions.  Thus,  1.  Bursa,  may  become 
simply  enlarged  and  distended  vrith  hur sal  secretion .  In  this 
state  they  form  globular,  fluctuating,  often  translucent, 
tense,  or  flaccid  swelhngs ;  their  walls  are  but  slightly 
thickened;  and  there  is  no  heat  or  redness  of  the  skin.  '1. 
They  may  become  enlarged,  slightly  thickened,  and  distended 
ivith  a  serous  or  darlc  fluid  containing  small  masses  of  fibrin 
resemUing  melon-seeds.  These  melon-seed  bodies  may  be 
formed  fi'om  _  extravasated  blood,  flbrinous  deposits,  or 
detached  portions  of  tliiekoned  synovial  fringes,  and  their 
presence  may  sometimes  be  detected  by  the  crackling 
sensation  they  give  when  the  bursa  is  handled.  Some- 
tnues  in  place  of,  or  together  with  melon-seed  bodies, 
fibrous  cords  are  found  stretcliing  acrtjss  the  cavity  of  the 
bui'sa.  3.  Tliey  may  become  enlarged  and  the  ivalfs  greatly 
thickened  by  inflammatory  injittrution,  and  the  deposit  of 
fibrin  in  their  interior.  A  small  central  cavity  may 
remain,  or  they  may  be  solid  througliout.  They  theii 
appear  as  firm  non-elastic  solid-foeling  tumours,  and 
when  situated  over  the  tuberosity  of  the  ischium,  'or  in 
front  of  the  patella,  may  cause  much  inconvenience. 

Treatment.— ^IxQTi  simply  enlarged,  ])aintiiig  with  the 
Imimcnt  of  lodme,  or  strai)])ing  will  sometimes  (bsiM-rso 
them.  If  this  fails  they  should  lie  ]ninctured,  the  lluid 
evacuated,  t\w  melon-seed  bodies,  if  jiresent,  sciueeml 
out,  and  firm  pressure  aj.plie.l.  gTeatly  thicken.Hl 

or  solid  tJiry  must  be  dissected  out. 

The  situations  in  which  thest,  various  conditions  of  the 
inwTn  'f?  '/'""^   Frequently   m.^t  ^^■ith  are-over  the 
patella,  the  hunsemaid  s  knee  as  it  is  often  called;  over 
Uie  olecranon    the  miner's  bursa;  over  tlu;  tub(>r  ischii 
the  weavers  bottom  or  cuirhnanrs  bursa;  over  the  -Toat 
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trochanter ;  xmder  the  semi-membriinosus ;  and  tinder 
the  psoas  tendon.  Adventitious  bm-sfe  may  also  be  foTind 
under  corns  or  over  points  of  bone  subjected  to  pressiu'e, 
as  the  metatai'so- phalangeal  joint  of  the  great  toe,  the 
outer  side  of  the  foot  in  talipes  varus,  &c.  (See  Bunion, 
Tali  pes.) 

The  hursa  jiatellce  is  the  one  wliich  is  most  frequently 
affected,  and  what  has  been  said  about  diseases  of  bui'sa? 
in  general  applies  jiarticularly  to  it.  A  few  words  may  be 
added  concerning  the  bursa  beneath  the  serni-memhranosiis. 
"When  enlarged  it  forms  a  tense  or  semi-fluctuating  ovoid 
swelling  in  the  popliteal  space  ;  but  becomes  flaccid,  or 
disappears  altogether  on  flexing  the  knee.  Coimter- 
irritation  or  jiressiu-e  will  generally  disperse  it.  If  these 
fail  it  may  be  pimctured  or  incised  and  drained  anti- 
septically  ;  but  the  greatest  precaution  must  be  taken  to 
prevent  sejitic  changes  occiu-ring  as  it  often  communicates 
with  the  knee-joint. 

DISEASES  OF  THE  AKTERIES. 

AiiTEMTis  OR  iNELAJiMATiox  of  the  arteries  may  be 
acute  or  chronic. 

Acute  ahtemtis  was  formerly  thought  to  be  of  fre- 
qiient  occm-rence  as  an  iodopathic  affection,  \>\\t  as  such 
it  is  now  known  not  to  exist.  Acute  traumatic  arteritis, 
however,  is  very  common,  occiu'ring  as  it  does  in  the 
simple  or  plastic  form  in  the  process  of  healing  of  an  artery 
after  injury  or  ligature,  or  from  the  jiresence  of  a  non- 
infective  thrombus ;  wliilst  as  a  septic,  infective,  or  sup- 
purative affection  it  is  occasionally  mot  with  as  the 
result  of  the  extension  of  septic  or  infective  inflannnation 
to  an  artery  fiom  tlie  surrcnmding  tissues,  or  as  the  residt 
of  the  ]n'csence  of  a  so]itic  ov  infective  embolus  brought 
by  the  blood-stream  from  a  like  inflammation  of  a  distant 
jiart,  as  tlu;  heart  in  ulccirativo  endocarditis.  Plastic  or 
adhesive  arteritis  has  already  been  discussed  under  the 
Healing  of  Arteries.  Of  septic  and  infective  arteritis  all 
that  need  be  said  here  is  that  Mdien  duo  to  extension  from 
the  surrounding  tissues  it  may  lead  to  the  softtming  and 
giving  way  of  the  arterial  walls,  and,  unless  a  clot  foiius 
above,  to  ha-morrhago  ;  whilst  when  duo  to  an  embolus 
it  may  lay  the  foundation  of  an  aneurism,  or,  more  rarely, 
may  load'  to  th(j  rui)ture  of  the  vessel.  It  is  believed  to 
bo  the  chief  cause  of  anciuism  in  cliildren. 
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Chroxic  arteritis  mainly  affects  the  deeper  layer  of 
tlie  intima,  not,  as  a  rule,  tlie  other  coats.  Hence  it  is 
often  s^joken  of  as  cndiirtcritis,  or  more  familiarly  as 
athevomu.  It  is  the  commonest  disease  of  the  arteries, 
and  to  some  extent  is  generally  present  in  persons  over 
forty.  It  is  most  frequent  in  the  aorta  and  large  vessels, 
that  is,  in  those  containing  the  greatest  amount  of  elastic 
tissue,  and  is  more  often  met  with  in  the  arteries  of  the 
lower  than  in  those  of  the  upper  Hrnbs. 

Cawws.— Mechanical  strain  or  vascular  tension  is  looked 
upon  as  the  most  frequent  exciting  cause.  Thus  it  is 
attributed  to— 1,  occupations  necessitating  severe  and 
prolonged  exertions ;  2,  the  abuse  of  alcohol,  which  pro- 
duces an  increased  and  forcible  action  of  the  heart-  3 
chrome  Blight's  cUsease,  in  which  the  blood  pressure  in 
consequence  of  capillary  fibrosis  or  spasm  of  tlie  arterioles 
is  increased  ;  4,  plethora,  in  which  the  arterial  tension  is 
also  raised  ;  o,  sjqihihs,  which  is  attended  by  fibroid 
change  m  the  small  vessels;  and,  6,  gout,  in  that  it  may 
produce  Bright  s  chsease.  In  addition,  however,  to  the 
mcreased  vascular  tension  to  Mdiich  the  above  mentioned 
conditions  may  gave  rise,  gout,  syphiHs,  and  alcohol  may 
also  load  to  primary  degenerative  changes  in  the  coats  of 
the  arteries  m  common  with  the  degenerations  thov  induce 
m  the  tissues  generally  tliroughout  the  body,  and  hence, 
ogother  with  advancing  age,  and  the  male  sex,  may  be 
looked  upon  as  predisposing  as  well  as  excitino-  causes 

Pa^/,c,/<7ryy -Arteritis  begins  as  a  small  round  cell"  in- 
hltration  of  the  deeper  layers  of  the  intima— those  next 

tl  ■T''^^''  'v"^:.  8^''°"  ^'^^^  characteristic 

giepsh-wln  e,  slightly  e  evated,  tough,  semi-gelatinous 
patches  on  the  inner  surface  of  the  vessel.  The  patches 
lequently  begin  around  tlie  entrance  of  the  small  lateral 
branches,  increase  l^y  their  edges,  an.l  by  coalescing  w 
others  produce  extensive  tracts  of  the  disease. "  Tho 
inflammatory  infiltration  m  consequ.Mi.'e  of  the  absonco 
;>i  new  vessels,  may  undergo-1,  fatty,  2,  ••alcai-e  u:  or 

1-  n.,^     SSlt  T'  ;:'!;'l^^terine-c.ystals,  a,nd  minute 
mop.-,     II  0  „t  the  mtima  next  the  blood  are  at 

rst  continued  unbroken  over  the  fattv  n.,folV  , -i  •  i  • 
Jm  called  an  atkcro.uUo,.  a^.c^^.  '  ^^..^ 

>ver,  may  subsequently  give  way,  leaving  iii^t^Z^ 
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and  fatty  Biass  in  contact  witt  the  blood  (the  atlieromatms 
Jeer).    Portions  of  the  fatty  material  may  now  be  ^  ashed 
^way  by  the  blood-stream  and  become  lodged  in  some  of 
?he  smaller  arteries  and  capillaries  where  they  seldom, 
however  do  any  ham,  as  the  emboli  are  non-mfective. 
4t  times  howeLs  alargm-^         may  become  plugged 
when  Scn^cne  may  ensne.    As  the  atheromatons  matenal 
wasCl  awav  by  the  blood,  fibroid  thickenmg  ot  the 
external  coa^and  ieath  of  the  artery  takes  place  opix>site 
tfe  ba;e  of  the  ulcer,  so.  preventing  VeM^on  oi^ 
nrterv  •  but  as  the  now  tissue  is  very  inelastic  it  i^,  liable 

?t  exposed  to  tlxe  blood  current,  thus  constituting  a  indus 
foi  the  deposition  of  fibrin  and  the  fomiation  of  a 
thrombus,  portions  of  winch  again  in  their  tiu-n  may  be 
washed  a;4y  by  the  blood  and  tonn  r^^^^^^f 
=;imll  cell  infiltrat  on  m  the  inflamed  patch  mstcaa  oi 
deroSng  either  of  the  former  changes  ^^^^ 
trthe^production  of  fibrous  tissue,  and  a  dense  fabioid 

-rteritls.-l.  The  artery  mav  be- 
comdS,  elongated,  and  tortuous;  2,     Biay  peld  ^ 
STatheromatous  patch  producmg  ^^^^'^ [^"l^;,:^ 

and  give  rise  to  gangrene,  '^n"^"'^"  '  °  .^^^{^'^erc  ath- 

syphilid,    u  iMi  <  ^  ..ff.H'tcd,  and  becomes  gi-eath 

The  mncvi-  ^   ho  vessel  is  almost  or 

thickened,  so  that  t''  '      .-on-^i-ts  in  an  extensive 
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the  musciilar  coat  either  escaj^es,  or  is  merely  encroached 
upon  by  the  cells  inhltrating  the  inner  coat.  The  disease 
is  very  chronic,  and  may  terminate  in  thi'ombosis,  or  may 
lead  to  the  formation  of  an  anemism. 

Ohliteratire  arteritis  is  a  rare  disease,  characterized  by 
gi-eat  pain  spreading  iip  the  course  of  the  artery,  loss  of 
pulse  in  the  vessel,  and  often  gangrene  of  the  part  supplied 
b}'  it.    Its  jDathologj^  is  not  known. 

Pmji.vhy  dege^'eratiox  of  jVhteeies. — We  have 
already  seen  that  fatty,  calcareous,  and  fibroid  degenera- 
tion may  foUow  chi'onic  endarteritis.  These  changes 
may,  however,  occur  as  primary  affections,  and  may  next 
be  considered. 

Primary  fatty  degeneration  begins  in  the  superficial 
layers  of  the  intima,  immediately  imder  the  endotheliimi. 
It  takes  the  form  of  yellowish-white  patches,  very  slightly 
projecting  into  the  vessel.  The  patches  can  be  readily 
sti-ipped  off  from  the  deeper  layers,  which  when  thus 
exposed  are  foimd  healthy ;  whereas,  in  atheroma,  it  is 
the  deeper  layers  which  are  the  seat  of  the  disease.  It  is 
attended  with  no  signs,  and  is  of  little  practical  import- 
ance. 

Primary  cajcification  is  of  more  importance.  It  should 
be  distmguished  from  calcification  occm-ring  as  a  second- 
ary change  in  endarteritis.  Primnry  calcification  begins 
m  the  muscular  layer  of  the  middle  coat,  and  is  more 
common  in  the  smaller  than  in  the  larger  arteries,  and  in 
those  of  the  lower  than  in  those  of  the  upper  extremitv. 
It  is  a  disease  of  advancing  age,  and  is  a  frequent  cause 
of  semle  gangi-ene.  In  primary  calcification  the  lime 
salts  are  deposited  in  the  form  of  rings  instead  of  in 
irregular  patches  as  in  secondary  calcification. 

Fihroid  decjewr  at  ion. —For  a  'description  of  this  a  work 
on  Mcdicmo  must  be  consulted. 


ANEURISM. 

An  aneurism  is  a  tumo,u-  containing  blood  and  com- 
mumcating  with  the  interior  of  an  artery.  Aneurisms 
may  be  divided  into  two  main  classes,  the  sponiavnnia 
which  are  tlm  result  of  disease  of  the  vessel-walls,  and  tli.'- 
tan«<ic,  which  are  due  to  a  direct  iniury  of  tl  o  arterv 
and  extravasation  of  blood  into  the  tissues.  IJcJe  ho 
spontaneous  only  will  ivcoive  attention.  Tlie  traiunat  c 
are  described  undeT  Injuries  of  Arteries  (p.  ISO) 


258 


DISEASES  OF  SPECIAL  TISSUES. 


Spont  A^^EOUS  .^EURiSM.-CaMse.-Aneurisms  are  most 
common-tt  ?hat  age  .;hen  the  coats  o^.f^^'^^ 
Hable  to  be  weakened  by  disease  wMst  tlie  musculai 
svstem  is  still  vigorous,   and  are    cbiefly  met  mtli 

soltenett  ami        _  embolism  wbicli  may  lead  to  m- 

ti„„  ^■F:^^^-\,^^r'^:,J  iion,'  Sent  .uul 
So"of:.S  tods  m«y  be  mentioned  as  exc„- 

ing  catises.  nneurism  may  be  fomied  in 

-S°V't,;e  SSnf. 

force  of  the  blood.    3.  By  tbe  -njm^  ^  J  .^^^  ^^^^ 

ut  the  diseased  spot  and  e^^'^po  ot  me  u 

tissues  which  become  ^f^^^^^^^ coats,  and 

4.  Bythegivmg  wayof  the  e^^^^^  them  (very 

the  Wotr^n  o^  ^^^^  ^^^^^  part 

S«ie,S^£iStS^cSi.va..tionofthebl^^^ 

the  layers  of  the  middle  coat.         ^  consists  of  a 

Strudwe  oj  «\«'»'»  ;"oii^^^  all  the 

sac  and  its  contents.  .  ^J';  ^-"  J^J^^'^erU  coat  only 
coats  (Fig.  (U,  1  ^\lHls  ies  external  to  the  art«T 

(Fig.  «1  c);  (3   of  --Jj--^^  S^^nly  (very  rare 

layers  of  the  middle 
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coat,  between  which  the  blood  has  been  forced,  mth  the 
external  and  internal  coats  on  either  side  (dissecting 
aneiu-isni  (Fig.  61  e)  ).  The  practical  point,  however,  to 
be  borne  in  mind,  is  that  it  is  only  wHlst  the  auemism  is 
small,  and  then  by  dissection  alone,  that  these  distinctions 
can  be  made  ;  and  that  as  the  aneiuism  increases  in  size 
the  tissues  around  become  condensed  and  blended  with 
the  sac,  which  may  finally  be  foimed  almost  or  entii'ely 
of  these  tissues.  The  contents  of  the  sac— A^Tien  an  aneu- 
rism is  first  formed,  the  sac  contains  only  fluid  blood ; 
fibrin,  however,  is  gradually  deposited  from  the  blood  in 
concentric  layers  upon  the  internal  surface  of  the  sac,  so 
that  after  it  has  existed  some  time,  the  contents  are 
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Fig.  61. — Diagram  illustrating  the  structure  of  an  aneurism 
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partly  solid  laminated  fibrin,  and  partly  coagulated  and  fluid 
bloofi.  Next  the  wall  of  the  sac  the  fibrin  is  Luninatod, 
firm,  and  dry,  and  of  a  yellowish-white  colour ;  _  but 
towards  the  mouth  of  the  sac.  it  becoines  softer,  moister, 
and  of  a  reddish  colour ;  whilst  that  in  contact  -wdth  the 
fluid  blood  mcrolv  resembles  ordinai'y  blood  coaguluiTu 
In  an  aneurism  which  has  been  cured,  the  whole  sac  will 
generally  be  found  thus  filled  with  laminated  clot,  which 
has  been  well  compared  to  the  appearance  i)resented  by  the 
section  of  an  onion  (Fig.  62).  Where  the  cure  has  taken 
place  in  a  few  hours,  it  is  probable  that  the  grciater  part 
of  the  mateiial  filling  the  sac  is  merely  blood  cnagulum, 
as  in  such  instances  the  time  would  probably  bo  ton  sliort 
for  fibrin  to  bo  deposited. 

Classification. — Aneiu'isms  may  be  diviih^d  into  the 
fusiform,  the  sacculated,  and  the  dissecting. 

1.  A  fasiform  aneurism  is  a  dilatation  of  the  whole  cir- 
cumference of  a  portion  of  an  artery.  The  sac  consists 
of  all  three  coats,  and  is  continuous  with  the  lumen  of 


260 


DISEASES  OF  SPECIAL  TISSUES. 


the  artery  at  each  end  (Fig.  61  a).  The  dilated  poition 
of  the  artery  is  also  elongated,  as  is  well  seen  in  aneurisms 
of  the  arch  of  the  aorta,  where  the  three  primary  branches 
are  much  fiu-ther  apart  than  is  _  nattu-al.  Fusiform 
aneiuisms  are  most  common  in  arteries  that  contain  much 
yellow  elastic  tissue,  as  the  aorta  and  its  primary  tranches, 
and  the  contiguous  portions  of  the  iliac  and  femoral 
arteries.  They  often  attain  a  large  size,  and  after  they 
haye  existed  some  time,  frequently  hecome  sacculated 


Fio.  62.— Laminated  appearance  of  the  clot  filling  a  consolidated 
aneurism  of  the  arch  of  the  aorta. 
(St.  Bartholomew's  Hospital  Museum.) 


from  the  unequal  yielding  of  their  walls.  The  walls 
themselves,  though  sometimes  thinned,  arc  more  often 
thickened,  and  are  highly  atheromatous.  _  Lammatcd 
fibrin  is  seldom  found  in  them,  as  the  cu-culation  does  not 
us  a  rule  become  sufficiently  retarded  to  allow  of  its 

^%°^^j^°^scu-c,tlciinl  (iiicKrisni  is  one  in  which  dilatation 
occiu-s  in  part  of  the  circumference  of  the  artery  only 
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(Fi,S.  61  B,  c,  and  b).  It  may  consist  of  all  three  coats  ; 
but  mixch  more  often  the  internal  and  middle  coats  give 
way,  and  it  is  formed  of  only  the  external  coat,  or  after 
it  has  existed  some  time,  chiefly  of  condensed  cellular  tissue 
around.  According  as  all  thi'ee  coats  are  or  are  not 
present,  tho  aneurism  was  formerly  spoken  of  as  true  or 
false.  As,  however,  it  is  only  the  smallest  aneruisms  that 
can  consist  of  all  three  coats,  the  true  anemism  could 
hardly  be  said  ever  to  occru',  and  all  sacciilated  anemisms 
■were  then  called  false — the  absurdity  of  which  is  self- 
c^ddent.  As  these  aneimsnis  increase  in  size,  the  sac 
comes  to  consist  almost  entirely  of  the  tissues  around. 
Wliilst  they  are  still  enclosed  by  one  of  the  coats  of  the 
artery,  they  are  sometimes  called  circumscribed,  and  after 
all  the  coats  have  given  way,  consecutive  or  diffused.  As 
the  term  diffused,  however,  is  sometimes  applied  to  a 
leaking  or  rujitui-ed  aneiuism,  it  had  better  be  discon- 
tinued. Nearly  all  saccidated  aneuiisms,  when  they 
have  existed  some  tune,  are  of  the  consecutive  variety, 
and  usually  contain  a  considerable  amount  of  laminated 
fibrin. 

3.  .4  dissecting  o?ie!fr!s?7i  is  one  in  which  the  internal  coat 
of  the  arterj^  and  part  of  the  middle  coat  have  given  way, 
and  the  blood  has  been  forced  between  the  two  layers  of 
the  middle  coat  for  a  variable  distance  parallel  to  the 
coiu'se  of  the  artery.  It  is  most  frequent  in  the  arch  and 
thoracic  portion  of  the  aorta.  The  blood  may  remain 
between  the  layers  of  the  middle  coat,  or  it  may  escape 
through  a  rupture  of  the  external  coiit  into  the  tissues 
around,  or  through  a  rupture  of  the  intei'ual  coat  lower 
down  the  course  of  the  vessel  into  the  Imnon  of  the 
artery. 

Terminations. — An  anem-ism  may  terminate  in  spon- 
taneous recovery  or  in  death. 

Spontaneous  recove7'[i/  may  take  jiLaco  : — A.  Jly  the  qradunl 
deposit  <  if  fibrin  from  the  blood  in  a  laminated  manner  on 
tho  walls  of  tho  sac,  so  that  tho  aneurism  is  com])letelv 
censolidated,  and  subsef|ucntly  by  condensation  anil 
shrinking  becomes  converted  into  a  small  nodular  mass  of 
fibrous  tissue  The  artery  under  such  circiunsta-nces  may 
remain  pervious,  or  become  convei'tod  into  a,  fibrous  cord  as 
far  as  tho  first  collateral  branch  above  and  below  the  seat 
of  the  aneiuism.  Huch  a  favnurabl(>  torniination  may  bo 
brought  about  by  tho  retardation  of  the  blood  current 
induced  by— (1)  tlie  lowering  of  tho  heart's  action;  (2)  tho 
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pressiu-e  of  the  aneurism  on  the  artery  above  its  opening 
into  the  sac ;  (3)  the  partial  blocking  of  the  mouth  of  the 
sac  -with  a  piece  of  detached  coagulum ;  (4)  the  impaction 
of  a  piece  of  clot  in  the  arteiy  below  the  mouth  of  the  sac ; 
(o)  the  p]'essui-e  of  another  aneurism  or  of  a  tumour 
upon  the  artery  above  the  sac  or  on  the  sac  itself;  (6) 
the  aneurism  rupturing,  and  the  effused  blood  compress- 
ing the  artery  leading  to  the  aneui-ism.  B.  By  the  filling 
of  the  sac  luith  ordinary  coagulum,  the  jmssive  clot  as  it  is 
called,  in  contradistinction  to  the  deposit  of  laminated 
fibrin  {the  active  clot).  This  coagulation  of  the  blood  m 
the  sac  may  be  brought  about  bj^— (1)  the  complete  block- 
ing of  the  mouth  of  the  sac  by  a  piece  of  detached  clot, 
or  (2)  the  complete  plugging"  of  the  artery  above  and 
below  the  aneurism.  The  clot  may  then  undergo  the 
ordinary  changes  that  occur  in  the  so-called  organization 
of  blood-clot,  and  be  converted  into  fibrous  tissue,  c.  By 
the  inflammation  and  sloughing  of  the  sac  and  the  plugging 
of  the  artery  above  and  below  ^nih  clot  and  the  subse- 
quent changes  described  under  the  spontaneous  arrest  of 
hasmorrhage. 

A  fatal  termination  may  be  brought  about  by — 1 ,  mpture 
of  the  sac;  2,  inflammation  and  sloughing  of  the  sac 
attended  by  htemorrhage ;  3,  pressm-e  upon  uuportant 
parts  ;  4,  gangrene  due  to  the  obstruction  to  the  circula- 
tion in  consequence  of  the  large  size  of  the  aneurism,  or 
to  the  plugging  of  a  large  vessel  by  a  portion  of  detached 
clot;  5,  general  constitutional  disturbance.  Eupture  when 
it  occurs  into  a  serous  cavity  is  generally  by  a  rent  or 
fissiu-e ;  into  a  mucous  canal,  by  a  small  roiuid  ulcer- 
ated opening ;  on  to  a  cutaneous  surface,  by  slougluug  ot 
the  skin  covering  the  sac.  In  the  first  case,  the  rupture 
is  generally  rapidlv  fatal  from  excessive  hoomorrhago ;  m 
the  last  two,  only  after  repeated  haemorrhages,  the  slouch 
having  at  first  a 'tendency  to  cause  the  coagulation  ot  the 
blood  and  block  the  opening. 

Pressure  effects.— The  pressure  of  the  sue  of  an  aneurism 
may  cause— 1,  infiammaticm  and  condensation  of  the  parts 
around,  which  thus  become  blended  with  the  sac ;  2, 
diminution  or  obliteration  of  the  lumen  of  a  large  vein, 
and  hoiico  a-dema  and  dilatation  of  the  supcrhcial  veins  ; 
4  irritation  or  interruption  of  the  conducting  power  of 
nerves  giving  rise  to  pain,  siiasm,  or  paralysis:  o  ero- 
sion of  the  bones  and  cartilage;  G.  obstruction  to  the 
ccsophagus,  trachea,  or  thoracic  duct. 
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Effect  on  the  dr culat ion. —E.j^%vtvo]}h.j  of  the  left  veu- 
ti-icie  of  the  heart,  obstruction  of  vessels  aud  enlarge- 
ment of  the  anastomotic  channels,  sjTicope,  and  gan- 
grene. 

Symptoms  axd  signs  of  external  aneurism. — The 
attention  is  usually  first  di-awn  to  the  disease  by_  pain, 
swelling,  and  a  feeling  of  muscular  weakness,  or  stiffness 
in  a  joint.  On  examination  a  tumour  is  discoA^ered  in  the 
coiu-se  of  the  main  artery.  It  pulsates,  and  the  pulsation 
is  expansile,  that  is,  on  placing  the  hand  upon  the 
aneiuism,  it  is  felt  at  each  systole  of  the  heart  to 
enlarge  in  every  direction,  or  if  the  hands  are  placed  on 
either  side  of  the  tumour,  they  are  seen  to  be  slightlj' 
separated  at  each  pulsation.  If  the  arterj^  on  the  cardiac 
side  of   the  tumour  can  be    compressed,   the  i)ulsa- 


Fi3.  63. — Sphygmograpbic  tracing  of  the  pulse  in  an  arteiy  below 
an  aneurism  (b)  compareil  with  that  of  the  pulse  on  the  sound 
side  (a).    (After  Mahomed.) 

tion  of  the  timiour  is  felt  to  cease,  and  the  tumom-  itself 
to  become  perceptibly  smaller  and  less  tense.  On  cessa- 
tion of  the  pressui'c,  however,  it  quickly  fills  again  in  two 
or  three  forcible  pulsations,  and  resumes  its  former  cha- 
racters. On  raising  the  limb,  the  piilsation  is  less 
f(n'cible;  on  lowering  the  limb  more  forcible,  the  tumour 
at  the  same  time  becoming  more  tense.  The  pulse  below 
the  tumour  is  smaller  on  tlio  affected  than  on  the  .sound 
side,  and  a  si)hygmogra,phic  tracing,  if  taken,  shows  tlio 
pidse  is  delayed  on  tlio  diseased  side  and  diminislied  in 
force,  tlio  tracing-  lieiiig  less  abrupt  in  its  rise  and  niori' 
rounded  (Fig.  (l.'J  w).  On  listening  with  the  stetlioscoi)e,  a 
bruit  is  hoard  in  most  cases.  In  conse([uenco  of  ]n'essure 
on  the  vein  cinTosponding  to  the  artery,  tlier(^  is  oftiMi 
rwlema  oE  the  part  below,  and  sometimes  Varicosity  el'  the 
superficial  veins. 

In  internal  (inmrisvis.  no  tumour  m:iy  be  fell;  tlu) 
signs  are  then  often  obscure,  and   th(>"  diagnosis  M'ill 
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depend  upon  the  effects  the  aneui'ism  produces  by  pressing 
upon  important  parts.  Tliiis,  in  thoracic  anemisms,  there 
may  be  pain,  dyspncea,  dysphagia,  cough,  aphonia,  dilata- 
tion of  the  pupil  on  one  side,  enlargement  of  the  superficial 
veins,  and  oedema  of  one  arm ;  signs  readily  explainable  by 
the  pressm-e  on  the  nerves,  trachea,  bronchi,  oesophagus, 
and  arteries  and  veins  of  the  thorax.  But  for  a_  more 
detailed  account  of  the  symptoms  of  internal  aneurism,  a 
work  on  Medicine  must  be  consulted. 

The  signs  of  an  anmrism  undergoing  spontaneous  cure  are 
usually  obvious.  The  tumoiu'  decreases  in  size,  and  the 
pulsation  in  it  gets  gradually  less  and  finally  ceases.  At 
times  a  rapid  cure  may  ensue  ;  the  pulsation  then  ceases 
suddenly,  and  the  tumour  is  felt  to  be  hard,  the  patient 
often  complaining  of  great  pain  at  the  moment  of  con- 
solidation. 

The  signs  of  a  Jeah'ng  anmrism,  i.e.,  an  aneiirism  in 
which  blood  is  beginning  to  be  slowly  eiiused  into  the 
tissues.  The  pulsation  is  less  distinct,  the  outline  of  the 
tumour  less  circumscribed,  the  growth  progressive,  and 
the  pressure  signs  are  more  urgent. 

The  signs  of  sudden  rupture  of  an  aneurism. — 1.  If  the 
rupture  is  into  a  serous  cavity,  the  signs  are  those  of  in- 
ternal htemorrhage,  rapidly  followed  by  death.  2.  If  the 
blood  is  effused  into  the  tissues,  there  ynW  be  pain,  famt- 
ness,  loss  of  pulsation  and  bruit,  rapid  increase  in  the  size 
of  the  swelling,  osdema,  coldness,  and  cessation  of  the  pulse 
in  the  parts  below,  followed  by  increasing  sjnicope  from 
loss  of  blood,  or  if  death  does  not  soon  occiu-.  by  gangrene. 
3.  Eupture  externally  is  very  rare  ;  the  signs  are  evident. 

Diagnosis. — An  aneurism  may  have  to  be  diagnosed 
from  simple  dilatation  of  an  artery,  abscess  or  tumour 
over  an  artery,  pulsatile  tumour  of  bone,  and  enlargement 
of  the  thyroid  gland.  In  a  simple  dilatation,  there  is  an 
absence  of  bruit.  In  an  abscess  or  tumour  over  an  artery, 
the  pulsation  is  not  expansile,  there  is  no  bruit,  and  the 
swelling  is  not  emptied  or  made  less  tense  on  compressing 
the  artery  above.  A  tumour  can  bo  lifted  from  the  vessel. 
In  the  case  of  an  abscess,  there  will  probably  be  a  history 
or  signs  of  previous  inflainination.  In  a  tumour  raising 
an  arienj  over  it,  the  pulsation  is  only  felt  in  the  course  of 
the  ai'tory,  and  there  is  no  expansile  pulsation  m  the 
swcllin"-.'  In  iuilsafile  tumours  of  bone,  the  pulsation  is 
not  cniTally  expansile  all  over ;  and  although  puls.^tion 
is  stopped  on  compressing  the  artery  above,  the  swelling 
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does  not  "become  smaller  like  an  tineurism,  or  refill  on 
removal  of  the  ^-iressnre  in  two  or  tliree  beats  of  the 
heart.  Portions  of  expanded  bone  may  also  be  felt  in 
parts  of  the  tumoTir,  and  there  may  be  glandular  enlarge- 
ment and  other  signs  of  malignancJ^  From  an  enlarged 
tJiyroid  gland,  a  carotid  aneurism  may  be  distinguished 
b}^  the  gland  moving  with  the  larynx  on  deglutition. 

Treatment. — In  no  disease,  perhaps,  has  an  accurate 
knowledge  of  its  pathology  done  more  to  ensure  success 
in  treatment  than  in  aneiu-ism.  The  older  Surgeons, 
believing  that  the  clot  possessed  vicious  properties, 
directed  their  efforts  to  the  emptying  of  the  sac  ;  and  it 
was  not  until  the  fact  became  fully  recognized  that 
Nature's  method  of  cui'ing  an  aneurism  was  by  filling  the 
sac  with  organizable  clot,  that  the  lamentable  results 
attending  its  treatment  in  olden  times  gave  place  to  the 
brilliant  successes  of  modern  surgery.  Our  treatment  at 
the  present  day  is  therefore  directed  rather  to  aiding  or 
promoting  Nature's  efforts  than  to  thwarting  them. 
Thus,  the  modern  sm-geon,  by  means  of  rest,  low  diet, 
recumbency,  and  certain  medicines,  endeavours  to  lessen 
the  force  of  the  blood- current  through  the  sac,  and  thus 
to  aid  Nature  in  the  deposition  of  laminated  fibrin.  By 
compression  or  ligature  of  the  ai-tery  between  the 
aneurism  and  the  heart  he  aims  at  diminishing  the  flow  of 
blood  through  the  artery  leading  to  the  aneurism,  and  in 
this  manner  seeks  a  like  result.  By  manijndation  and  the 
use  of  the  distal  ligature,  he  endeavours  to  copy  the 
method  of  spontaneous  ciii'e  that  is  sometimes  broiTght 
about  by  the  plugging  of  the  artery  below  the  anem-ism  ; 
whilst  hy  flexion,  he  imitates  Nature's  method  of  ciu'e, 
by  the  pressure  of  the  aneurism  itself  on  the  artery 
either  above  or  below  the  sac .  The  treatment  of  aneurism, 
therefore,  may  bo  divided  into  the  medical  or  general,  and 
the  surgical  or  local. 

Medical  treatment. — Both  internal  and  external  aneu- 
risms have  been  cured  by  meditial  treatment  alone. 
Indeed,  in  somo  fonns  of  internal  aneurism,  it  is  the  only 
means  at  our  command.  In  external  aneurisms,  how- 
ever, local  treatment  in  addition  is  nen.rly  ahva,ys  oxpo- 
dinnt  or  necessary.  Absolute  rest,  both  bod'ily  and 
mental,  should  be  enjoined  ;  the  patient  must  lie  in  bed, 
and  must  not  move  for  anyjiurposo  wlia.tover,  not  even  to 
feed  himself.  Tlie  diet  sliould  bo  limited  in  ciuantity, 
unstimulating  but  nutritious  in  quality,  and  the  fluid 
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portion  restricted  as  mucli  as  possible.  The  following 
diet  scale  is  advised  by  Mr,  Jolliife  TufneU  :— Bread  and 
butter,  4  ozs. ;  meat,  3  ozs. ;  potatoes,  3  ozs. ;  fluid,  8  ozs. 
Small  repeated  bleedings,  where  there  is  excessive^  action 
of  the  heart,  or  the  patient  is  plethoric,  may  occasionally 
be  useful.  Medicines  seem  to  have  little  efficacy,  but 
iodide  of  potassium  in  large  doses,  acetate  of  lead,  aconite, 
or  digitalis  have  been  recommended,  either  for  promoting 
the  coagTilation  of  the  blood,  or  retarding  the  heart's 
action.  Where  there  is  a  history  of  syphilis,  iodide  of 
potassium  should  be  given. 

Surgical  trecdment.^In  all  suitable  cases  of  external 
aneurism  pressure,  when  it  can  be  applied  between  the 
aneui-ism  and  the  heart,  should  first  be  tried,  aided  under 
certain  circumstances  by  the  method  of  flexion.  But  these 
failing,  or  appearing  unsuitable,  the  artery  should  be  tied, 
if  practicable,  on  the  proximal  side,  and  preferably  at  some 
distance  from  the  sac  where  the  artery  is  more  hkely  to 
be  healthy.  Where  pressm-e  or  ligature  cannot  be  used 
on  the  proximal  side,  as  for  instance,  in  anemisms  at  the 
root  of  the  neck,  it  becomes  a  question  whether  we  should 
try  distal  pressm-e  or  ligatm-e,  manipulation,  galvano- 
puncture,  coagulating  injections,  or  the  introduction  ot 
wire  or  horsehair ;  or  fall  back  on  medical  means  alone. 
In  some  varieties  of  traumatic  aneiu'isms  where  the  arteiy 
is  presumed  to  be  healthy,  and  in  certain  forms  of  aneu- 
rism, as  gluteal,  where  a  ligature  of  the  artery  at  a  dis- 
tance from  the  sac  is  attended  vnth  excessive  risk,  it  may 
even  be  expedient  to  resort  to  the  old  metiiod  of  opening 
the  sac,  turning  out  the  clot,  and  secimng  both  ends  ot 
the  bleeding  vessel  by  ligature.  Each  ot  these  methods 
requires  discussion.  Before  resorting  to  surgical  methods 
however,  the  circulation  through  the  aueuri.sm  shoidd 
have  been  previously  quieted  as  much  as  possililc  by  rest, 
recumbency,  restriction  of  tiie  diet,  and  regiUation  of  the 
secretions.  Where  the  aneurism  is  on  an  artery  ot  the 
lower  extrcmitv,  any  embarrassuMmt  of  the  venous 
circulation  and  "consequent  wdcma  that  niay  be  present, 
should  be  lessened  or  removed  by  elevating  and  lightly 
baiulaging  the  ])art. 

ruKSSUKK.— This  method  of  treating  aneurism  was 
known  to  tiie  older  Surgeons,  but  in  consequence  of  theii- 
ettorts  being  directed  eitiier  to  tiie  emptying  of  the  sac  by 
direct  pressure  upon  it,  or  to  the  oblit.n-atiou  of  the  art«y 
Icadin-  to  it  by  adhesive  inilammation,  it  was  attended 
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•with  siicTi  unfavoiu-able  results  that  it  fell  into  disuse. 
To  the  Dublin  Surgeons,  who  recognized  the  fact  that  it 
was  not  necessary  to  obliterate  the  artery  in  order  to  cause 
consohdation  of  the  anemism,  is  due  in  chief  part  the 
credit  of  relaying  treatment  by  pressure.  The  object  of 
pressm-e  as  now  employed,  is  to  jn-oduce  consolidation  of 
the  anemism,  by  the  formation  of  either  a  laminated,  or 
an  ordinary  coagulum.  The  methods  of  bringing  this 
about  may  be  considered  under  1,  dii-ect  pressiu'e  on  the 
aneiuism  ;  and  2,  indirect  pressure,  either  on  the  artery 
above,  on  the  artery  below,  or  on  both  simultaneously. 

1.  Direct  pressure  is  now  seldom  used,  except  in  as  far 
as  flexion  may  be  considered  as  in  part  a  method  of  direct 
jjressui-e,  although  several  successful  cases  have  of  late 
been  reported.    It  will  not  receive  fui'ther  notice. 

2.  Indirect  pressure,  whether  apphed  to  the  artery 
above,  the  artery  below,  or  to  both  at  the  same  time,  may 
he  considered  imder  the  heads  of— («.)  Digital  pressm-e. 
(i.)  Instrumental  pressure,  (c.^  Pressure  by'  Esmarch's 
bandage,    {d.)  Pressure  by  flexion  of  the  limb. 

{a.)  Digital  pressure,  where  it  can  be  applied  to  the 
artery  on  the  proximal  side  at  some  distance  from  the  sac, 
is  undoubtedly  the  safest  and  best  method  of  treating  an 
aneurism ;  and  is  the  one,  other  things  being  equal,  which 
should  usually  first  be  tried.  Its  advantages  are — 1,  that 
it  causes  less  pain  than  other  forms  of  pressure ;  2,  that 
the  artery  can  be  compressed  with  little  or  no  interference 
with  the  venous  circulation ;  3,  that  it  is  loss  liable  to 
injure  the  tissues ;  and  4,  that  in  common  with  other 
methods  of  pressure,  it  does  not  expose  the  patient  to  the 
dangers  of  an  open  wound.  It  I'equires  a  relay  of 
intelligent  assistants  acting  in  pairs,  and  alternately 
compressing  the  artery  for  about  ten  minutes  at  a  time. 
Whilst  one  presses  the  artery,  the  other  should  have  his 
hand  on  the  aneurism,  to  ascertain  if  pulsation  is  being 
properly  controlled.  The  fingers  of  the  ono  assistant 
should  not  bo  removed  till  the  other  has  taken  his  place, 
as  the  artery  must  ou  no  account  escape  comjircssion  for 
a  single  moment.  The  jiressuro  of  the  fingers  may  be 
aided  by  a  shot-bag,  and  the  spot  at  which  pressure  is 
apidicd  may  bo  slightly  varied  from  time  to  time. 
Opinions  differ  as  to  whether  the  circulation  should  bo 
completely,  or  only  partially  stopped  through  the  artery, 
and  whether  the  pressure  should  be  continued  both  day 
and  night,  or  only  during  the  day.    Aneurisms  have  been 


268 


DI-SEASES  OP  SPECIAL  TISSUES. 


cured  by  digital  pressure  in  a  few  hours,  but  some  days 
are  usually  necessary  ;  and  to  obtain  success,  much  care 
and  attention  to  detail  is  required. 

[b)  Instrumental  pressure  may  be  api)lied  so  as  only 
partially  to  control  tbe  circulation  tbroun-li  the  arterj', 
and  thus  induce  the  gradual  obliteration  of  the  aneuiism 
by  the  deposit  of  laminated  fibrin  in  the  sac  {slow  pres- 


Fia.  66. — Lister's  abdomiual  tourniquet. 


sure);  or  it  may  be  applied  so  as  to  completely  control  the 
flow  'of  blood"  through  the  v(^ssol.  and  induce  rn]iid 
coagulation  in  the  "sac  {rapid  j)ressiirc).  The  latter 
method  can  only  bo  done  under  an  anaesthetic,  and  has 
been  attended  with  some  brilliant  results,  especially  in 
cases  of  abdominal  aneurisms.  As  a  rule  for  oxtenml 
ancm-isms,  however,  the  milder  measures  will  suffice, 
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and  it  is  a  question  if  these  fail  wtietlier  it  is  not  better 
treatment  to  ligatiu-e  the  artery  than  subject  the  jmtient 
to  fiuther  attempts  at  cm-e  by  rapid  pressure.  Both 
kinds  of  pressiu'e'  may  be  applied  by  one  or  other  of  the 
many  forms  of  compressors  and  .tourniquets  which  have 
been  invented  for  the  piu'pose  (Figs.  64,  65,  and  66).  It  is 
better  when  possible  to  apply  the  pressm'e  to  one  artery, 
though  slightly  varying  its  position,  than  to  change  from 
one  artery  to  another,  as  from  the  superficial  to  the 
common  femoral,  since  by  so  doing  different  sets  of 
anastomosing  arteries  are  enlarged,  and  the  collateral 
cii'culation  may  become  too  free. 

Cases  unsuitahle  for  pressure. — 1.  AVhere  the  aneurism 
is  of  very  large  size,  or  is  rapidly  increasing.  2.  "Where 
the  sac  is  thin,  contains  little  fibrin,  and  ajapears  likely 
soon  to  burst.  3.  "Where  there  is  much  oedema  from 
venous  obstruction.  4.  "Where  the  patient  is  of  an 
ii'ritable  disposition,  is  intolerant  of  pain,  or  has  been 
addicted  to  the  abuse  of  alcohol.  It  is  considered  by 
some  that  even  if  pressm-e  fails  good  may  have  been  done 
by  causing  a  dej^osit  of  fibrin  in  the  sac,  and  by  enlarging 
the  collateral  vessels.  By  others  these  advantages  are 
thought  to  be  outweighed  by  the  ii-ritation  and  disappoint- 
ment to  the  patient  of  failm-e,  and  the  bruising  and 
injury  of  the  tissues  at  the  situation  where  the  artery 
will  have  to  bo  tied. 

(c)  Pressure  by  Esmarch's  haiidage  (lieid's  metJiod)  aims 
at  compressing  the  artery  above  and  below  the  anemism 
simultaneously,  and  causing  the  blood  contained  in  both 
the  anciu'isui  and  the  artery  to  coagulate.  The  elastic 
bandage,  in  the  case  of  popUteal  aneurism  in  which  this 
method  of  compression  has  most  often  been  used,  should 
be  evenly  applied  from  the  foot  as  far  as  the  aneurism  ; 
a  tiu'n  should  be  then  made  over  the  tumoiu-,  so  as  only 
lightly,  if  at  all,  to  comiiress  the  sac,  and  the  bandaging 
then  continued  finnly  half-way  up  the  thigh.  The 
bandage  should  be  kept  on  for  an  liom-  to  an  Ikmu-  and  a 
haK.  The  clastic  cord  should  not  be  used  at  all.  Ou 
removing  the  bandage  digital  pressiu'e  should  be  kept  up 
on  the  main  ai'tcry  from  thirty-six  to  forty-eight  hours, 
so  as  to  control  the  circulation  and  prevent  the  clot,  whilo 
still  soft,  from  being  washed  out  of  the  artery  and  sac. 
The  patient  must  bo  placed  under  an  ana>sthotic,  during  the 
use  of  the  ban(lag(;,  as  it  aumw  great  ])ain.  IMany  cnsos 
have  been  cured  by  this  method  ;  but  on  the  other  hand 
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fhei'e  have  been  many  failures,  and  it  is  far  from  being 
unattended  witli  danger.  Thus,  gangi'ene  of  the  limb 
and  rupture  of  the  sac  have  ensued,  and  aneuiisms  of 
internal  arteries  have  apparently  been  produced  by  the 
prolonged  increase  of  blood-pressure  in  the  rest  of  the 
arterial  system. 

(d.)  Pressure  by  flexion  [Hart's  method)  consists  m 
flexing  the  limb  so  as  to  compress  the  artery  by  the 
aneurism  in  imitation  of  that  form  of  spontaneous  cm-e 
■which  is  brought  about  by  the  pressure  of  the  aneiuism 
itself  on  the  artery  above  and  below.  It  is  obviously 
appKcable  to  aneurisms  in  but  very  few  situations,  and 
has  been  most  successful  in  those  of  the  popHteal  artery. 
It  may  be  used  either  alone,  or  in  conjimction  with 
digital  or  other  pressm-e,  or  with  medical  treatment. 

Ligature,  like  pressure,  is  a  very  old  method  of 
treatment,  but  to  Anel  and  John  Himter  is  due  the 
credit  of  having  placed  it  on  a  scientific  basis.    The  older 
Sui^geons  laid  open  the  sac  and  turned  out  the  clots,  and 
endeavoiu-ed  to  staunch  the  hcemorrhage  by  ligaturing 
the  artery  above  and  below  the  aneuiisni.  Antyllus, 
however,  applied  his  ligatures  before  opening  the  sac  ; 
but  it  was  not  until  many  centuries  afterwards  that  Anel 
recognised  the  fact  that  it  was  not  necessary  to  open  the 
sac  at  all,  and  tied  the  artery  immediately  above  the 
aneurism.    A  few  years  later  Hunter  perceived  that  the 
complete  stoppage  of  the  circulation  obtained  by  Anel's 
method  was  not  necessary,  and  therefore  applied  his 
lio-ature  at  a  distance  from  the  aneurism,  where  he  had 
observed  the  artery  was  more  likely  to  be  m  a  healthy 
condition.    For  aneurism  so  situated  that  a  ligature  can- 
not be  placed-  on  the   cardiac  side,  Brasdor  proposed 
tying  the  trunk  of  the  artery  on  the  distal  side  of  the 
aneurism;  whilst  Wardrop  suggested  tying  one  or  two  of 
the  terminal  branches  of  the  artery  on  the  distal  side 
of  the  aneurism  where  neither  Brasdor's  operation  nor 
the  proximal  ligature  was  applicable.    Hence  ligature 
for  aneurism  may  bo  applied  (Fi^'.  67),  1.  Ox  the 
riioxiMAL  side  of  the  aneurism  either  at  a  distance 
{ Hunter's  method)  or  immediately  above  \i{AncVs  method). 
2   On  the  distal  side  of  the  aneurism,  cither  to  the 
niain  trunk  [Brasdor'' s  method),  or  to  one  ov  more  of  the 
mainbranchcs(  Wordrop'smethod).  3.  Ijimediately  above 
AND  BELOAV  tlic  ancurisiu.  cither  opening  the  sac  [the  old 
02>eration),  or  without  opening  the  sac  [Aniyllus  s  method). 
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The  proximal  ligatube.  I.  Hunter's  method. — 
This  operation,  when  applicable,  is  the  one  now  almost 
uniTersally  adopted.  Its  chief  merits  are — 1.  That  the 
artery  selected  for  ligature  is  not  only  more  likely  to  be 
healthy,  birt  is  also  more  easily  tied  than  the  artery  in 
close  proximit}^  to  the  sac,  in  which  situation,  moreover, 
its  anatomical  relations  are  liable  to  be  disturbed  by  the 
aneurism.  2.  That  the  sac  is  not  interfered  with,  and 
hence  is  less  likely  to  become  inflamed  and  suppurate ; 
and  3.  That  as  several  branches  will  jDrobably  be  given  off 
between  the  ligatiu'e  and  the  aneurism  the  circulation 
through  the  sac,  though  lessened,  will  not  be  comi^letely 


^  / 


Fig.  67.— Different  positions  of  ligature  for  Aneurism. 

A,  Antyllus's  method  ;  B.  Anets  ;  c.  Hunter's  ;  d.  Brasdor's  ; 
and  )•;.  Wardrop's. 

arrested,  and  tho  clot  is  therefore  more  likely  to  have  a 
laminated,  and  hence  a  permanent,  character. 

Effi'ds  of  the  pruximal  ligature.— After  the  successful 
application  of  a  ligature  by  the  Hunterian  method  tho 
pulsation  in  the  aneurism  immediately  ceases,  and  for  a 
time  the  circulation  through  the  limb  is  diminished. 
Hence  the  teinjieraturo  becomes  lower  and  the  surface 
pale.  Soon,  however,  the  collateral  circulation  becomes 
established,  and  a  faint  pulsation  may  be  felt  ao-ain  in 
the  aneurism ;  but  this  recurrent  pulsation  grows  less 
from  day  to  day,  and  shortly  ceases,  and  the  aneurism 
slow  y  shrinks  and  is  finally  absorbed,  or  remains  as  ,t 
small,  hard,  fibrous  mass.  Tiio  artery  loading  to  tho 
aneurism  may  remain  pervious,  but  it  more  freqnontly 
becomes  obliterated  as  lar  as  tho  first  collateral  branch 
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above  and  below  tbe  sac.  Tbe  arteiy  on  either  side  of 
the  ligature  also  becomes  obliterated  as  far  as  the  iii'st 
collateral  branch.  This  condition  of  an  aneurism  and 
artery  after  ligature  is  seen  m  tbe 
accompanying  woodcut  (Fig-  C8). 
The  blood  passes  the  ligatm-e  by  the 
collateral  channels;  re-enters  the 
artery  below ;  passes  the  obstruction 
where  the  artery  is  closed  at  the  seat 
of  the  aneurism,  also  by  collateral 
channels ;  and  then  again  enters  the 
main  arterv. 

Treatment  after  liyature.—Tht  limb 
should  bo  completely  swathed  in  the 
cotton -wool  and  flannel  bandages 
(which,  before  the  operation,  should 
have  already  been  carried  up  as  far  as 
the  seat  of  the  ligatui-e),  and  kept  at 
perfect  rest.    In  the  case  of  popliteal 

I  /    /fk\  \\\         aneui-ism,  the  limb  should  be  slightly 

I I  i(M  \v  raised  on  a  pillow,  and  placed  on  its 
outer  side,  with  the  knee  a  little  flexed. 
If  the  weather  is  at  all  cold,  hot  bottles 
should  be  applied,  near,  but  not  in 
•  contact  with,  the  limb,  care  being 
taken  that  no  pressure  is  made  on 
the  heel,  malleolus,  or  other  points 
of  bone,  'for  fear  of  local  sloughing. 
The  patient  must  be  kept  in  bed  till  the 
aneurism  is  thoroughly  consolidated, 
and  the  operation  wound  has  healed. 

The  DiVis'GEKS  of  ligatuhe.— These 
are— (a)  secondary  hremorrhage;  (b) 
gangrene ;  (c)  suppuration  and  slough- 
ing of  the  sac ;  ((/)  recurrent  pulsation ; 
((■f  great  enlargement  of  the  aneurism 
witiiout  pulsation  :  (,/')  phlebitis  :  and 
(,(/)  the  other  evils  that  may  attend  any 
cutting  operation.  _ 

(a.)  Sa-ondari/  hcvmorrhacjc  is  hable 
to  occur  at  aiiy  ]ieriod  before  the 
wound  is  soundly  healed.  The  causes, 
symptoms,  and  treatment,  are  discussed  under  "  In.iuries 
o'f  Arteries,"  see  ]).  122. 

(?;.)  Oavgrene  is  more  common  in 


Fio.  68. — Diagram 
to  sbow  the  con- 
dition of  the  ar- 
tery and  aneu- 
rism after  the 
Hunterian  liga- 
ture, and  the 
establishment  o£ 
the  collateral  cir- 
culation. The 
arrows  indicate 
the  direction  of 
the  blood  current. 


the  leg  than  in  the 
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arm ;  iudeed,  iu  tlie  latter  situation  it  is  -^-ery  rare.  It 
ma  J'  be  due  to  —1 ,  failure  of  establishment  of  the  collateral 
circulation,  -^vhen  it  usually  sujjervenes  witbin  a  few  days  ; 
or  2,  venous  obstruction,  the  result  of  plugging  of  tbe 
Tein  in  consequence  either  of  injury  at  the  time  of 
ojseration,  or  of  pressure  on  the  vein  by  a  swollen  and 
Bui^purating  sac.  When  due  to  the  latter  conditions,  it 
maj'  be  delayed  for  some  weeks.  When  extensive  and 
spreading  rapidly,  amputation  at  the  seat  of  ligatui'e  must 
be  performed.  The  surgeon,  however,  .should  not  be  in 
too  much  haste  to  amputate,  as  the  gangrene  may  involve 
only  a  toe  or  two,  or  jjart  of  the  foot,  and  spread  no 
further.  When,  therefore,  it  is  limited  in  extent,  and 
spreading  slowly,  a  line  of  demarcation  should  be  waited 
for  before  amputation  is  jierformed.  When  the  sac  is 
very  large,  and  the  gangrene  appears  due  to  pressure  on 
the  vein,  the  sac  may  at  times  be  opened  with  advantage, 
the  clots  tiu'ned  out,  and  any  bleeding  vessels  secured. 

(c.)  Bei:urreiit  jiulsation,  when  slight,  is  a  good  sign,  as 
it  shows  that  the  collateral  circulation  is  becoming 
established,  and,  consequently,  tliat  the  danger  of  gan- 
grene is  lessened,  if  not  past.  If,  however,  instead  of 
ceasing,  as  it  usually  does  in  a  few  days,  it  becomes  more 
pronounced,  the  limb  should  be  raised,  and  carefully 
bandaged  from  the  foot.upwards,  and  pressure  applied  to 
the  artery  leading  to  the  sac.  If  this  does  not  suffice,  and 
the  pulsation  returns  as  strongly  as  ever,  and  the  aneu- 
rism again  begins  to  inci'case  iu  size,  it  is  clear  that  the 
ligature  has  failed ;  and  it  becomes  ii  grave  question 
what  further  treatment  should  bo  undertaken.  Should  it 
appear  that  a  large  branch  is  feeding  the  aneurism,  this 
should  undoubtedly  be  secm-cd;  otherwise  the  choice  will 
probably  lie  between — 1,  pressure  ui)on  the  artery  and 
aneurism  ;  2,  the  use  of  Esmarch's  bandage  ;  .3,  Hoxion  in 
the  case  of  a  popliteal  aneurism;  or  if  these  fail,  4,  tying 
the  vessel  either  above  the  aneurism,  or  above  the  former 
ligature ;  5,  cutting  down  upon  the  sac,  and  securing  both 
ends  of  the  artery  ;  or  (j,  anqnitation.  Much  will  turn  on 
each  indmdual  case,  and  the  discussion  as  to  a  c.lioice  of 
method  is  too  long  to  lie  entered  u])ou  here. 

(d.)  Iiijhuiimatvm.  ami  nii iijmraUnn  of  thv  sac  may  bo 
met  with  after  pressuns  as  well  iis  at'tor  liga,tiu-o  ;"  and 
although  it  may  occur  after  the  llunterian  op(!ratiou,  is 
more  frequent  m  cases  where  the  ligature  has  been  ainilied 
<:Iose  to  tlio  sac,  or  Avhero  rajiid  pressure  has  been  used. 
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It  appears  to  be  clue  to— 1,  the  spread  of  inflammation  to 
the  sac  from  the  wound  ;  2,  the  formation  m  the  sac  oi  a 
soft  coag-uhini ;  or  3,  excessive  nianipidation  before  the 
operation.  It  is  ushered  in  with  redness,  heat,  pam,  and 
swelling  of  the  sac  (which  has  not  undergone  the  usual 
process  of  shrinldng),  and  oedema  of  the  siu-rounchng 
parts.  Later  the  skin  gives  way,  and  a  mixture  ot  pus 
and  broken-down  coagula  escapes.  It  may  be  accom- 
panied by  hsemorrhage ;  but  more  commonly  the  vessel 
has  become  sealed  and  no  bleeding  occurs.  Ihe  abscess 
should  be  opened  as  soon  as  pus  has  formed,  previously 
inserting  a  grooved  needle  if  in  doubt  on  this  pomt. 
Should  hasmorrhage  occur,  the  clots  must  be  turned  out, 
and  the  artery  secured  above  and  below,  or  amputation 

performed.  .  .        ,     ,t        •  ;„ 

(e  )  Phlebitis  may  occur  from  injury  to  the  vein  m 
passing  the  aneurism  needle.  Should  the  vem  be 
pricked,  an  accident  which  may  be  known  by  venous 
blood  welling  up  by  the  side  of  the  hgature  the  artery 
should  on  no  account  be  tied  at  this  spot,  as  the  ligatuie 
would  act  as  a  seton  in  the  vein,  and  death  possibly  ensue 
from  phlebitis  or  pyaemia.  The  ligatiire  i± J^l^'^^^.^f 
passed!  should  be  withdrawn,  pressure  apphed  to  the  vein 
ind  the  artery  tied  higher  up.  Where  this  trea  ment  ha. 
been  adopted,  I  have  never  seen  any  ill  result,  follow  the 

^''■''^"anel's  opeuatiois^  is  seldom  done,  except  where 
the'Hunterian  method  is  inapplicable,  as  for  aneurism  m 
Se  groin,  aneurism  of  the  ui^per  part  o  the  commoii 
carotid  &c.  Its  disadvantages  are-1.  that  the  artery  is 
Xly  to  be  diseased  ;  2,  that  it.,  anatomical  rela  ions  are 
apt  to  be  disturbed  by  the  contiguity  of  the  sac  :  3.  that 
Z  sac  itself  is  bableto  be  injured  dunng  the  opera  hon^ 
and  to  become  inflamed  and  suppm-ate:  '^^"^ -1;/^: 
clot  which  forms  in  the  sac  is  ot  tlie  soft  oi  pa..ive 

^"^vi^VA^.  LTG.VTUKE  should  only  be  used  where  the 
Ilunterian  or  Anel's  method  cannot  be  =n^llli^^  ;  ^''-''jf'; f  ; 
method  which  consists  in  securing  the  mam  trunk  on  the 
S  S  side  of  the  aneurism,  maybe  employed  ^ aneiimn 
of  tho  carotid  at  the  root  of  the  neck.  ^  /-l^^  ^^Jj^J 
method  of  spontaneous  cure  m  which  a  clot  '^l^ik.  the 
m-terv  bovond  the  aneurism.  After  the  ligature  the  clot 
SS^^Ss  in  the  artery  may  extend  to  «.sn. 
which  thus  becomes  filled  by  a  coagulum  :  .n  the  blood 
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pressure  in  tlie  sac  may  become  so  climinisliod  that 
laminated  fibrin  is  deposited.  Unfortunately,  howovor, 
in  practice  the  blood-pressure  in  the  aneurism  appears 
in  some  cases  to  bo  ii^  creased  rather  than  diminished. 
Wardroj/s  method  consists  in  secm-ing  two  or  more  of  the 
main  branches  of  the  artery  on  the  distal  side  of  the 
aneimsm.  It  aims  at  cutting  o&  part  of  the  blood- 
stream through  the  aneurism,  and  so,  by  reducing  the 
blood  i^ressure,  promoting  the  deposition  of  laminated 
coagulum.  It  has  been  applied  to  the  subclavian  and 
carotid  arteries  for  aneurism  of  the  innominate  ;  but  the 
success  attending  it  has  not  been  great.  The  chief  risks 
are  passive  enlargement  and  subsequent  bursting  of  the 
sac,  or  inflammation  and  suppuration  of  the  sac. 

The  double  ligatuke. — Ligature  above  and  below 
the  sac,  either,  1,  by  the  old  method  of  first  laying  the 
sac  open  and  then  securing  the  bleeding  ends  of  the 
artery;  or,  2,  bj'the  method  of  Antyllus,  of  first  securing 
the  artery  and  then  laying  the  sac  open,  is  only  emplo3'ed 
in  exceptional  cases.  Thus  the  old  method  is  sometimes 
resorted  to  in  traumatic  aneurism  of  the  axillai-j-  artery 
in  jjreference  to  tying  the  subclavian,  and  also  in  gluteal 
aneurism  where  the  Plunterian  method  of  tying  the 
common  or  internal  iliac  is  attended  with  such  terrible 
risk.  The  great  danger  is  the  patient  dying  under  the 
operation  of  htemorrhage.  During  the  operation,  there- 
fore, in  the  case  of  the  axillary  artery  pressure  should  bo 
made  on  the  subclavian,  an  incision  through  the  skin  and 
fascia  above  the  clavicle  «being  made  to  ensure  its  better 
control.  In  the  case  of  the  gluteal,  Davy's  lever  or  the 
abdominal  tourniquet  should  be  used.  The  true  method, 
of  Anti/U/is  may,  in  rare  instances,  be  required  as  in  some 
forms  of  aneurism  at  the  bend  of  the  elbow. 

Maxii'Ulatiox. — A  spontaneous  cure,  as  we  have  seen 
(p.  2(32),  is  sometimes  brought  about  bj'  the  impaction  of 
a  portion  of  clot  either  in  the  mouth  of  the  sac  or  in  the 
artery  below.  Manipulation  of  the  sac  aims  at  breaking 
up  and  displacing  the  clot  in  the  hope  that  a  ])ortion  may 
become  impacted  in  this  way,  and  so  lead  to  consolida- 
tion. Sir  William  I\-rgusson,  wlio  iirst  introduced  tliis 
method,  used  it  witli  succ(>ss,  and  others  have  done  so 
also.  It  is  far  from  being  unatttnided  with  danger,  how- 
ever, since  a  portion  of  the  clot  n\ay  bo  carried  away  by 
the  l)lood-stream  and  becomo  lodged  in  a  vessel  Icadin'' 
to  an  important  organ,  as  the  bruin.    It  sliould,  thore- 
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fore,  only  be  tried  when  otlier  means  are  impracticable 
or  appear  attondecl  with  greater  risk. 

GVlvino-punctuke,  ixjections  of  pekchloride  of 
IKOX  T  VJs^Ni^^  and  tlie  like,  and  the  INTRODUCTION  ot 

FOREIGN  BODIES  aS  HORSEHAIR  or  IRON-WIRE  whlch  have 

all  for  their  obiect  the  coagnlation  ot  the  blood  m  the 
sac,  have  not  hitherto  been  attended  with  much  success. 

SPECIAL  ANEURISMS. 

Internal  aneurisms  falling  as  they  do  under  the 
care  of  the  physician  rather  than  of  the  sm-geon  will  be 
referred  to  only  in  as  far  as  an  aneurism  of  the  aich  ot 
the  aor  a  of  the  innominate,  of  the  ilrst  portion  ot  the 
suLlavran,  and  of  the  portion  of  the  common  carotid 
within  the  chest  may  present  as  a  pulsating  tmnoni-  at 
ttie  root  of  the  neck,  and  as  such  may  call  for  surgical 

treatment.  tLo  r1i"t 

Aneurism  at  the  root  of  the  neck.— The  dii- 
ferential  diagnosis  of  aneurism  in  this  situation  is  always 
SfficuS  at  times  impossible.  Indeed  the  aneurism  may 
uYolve  more  than  one  artery,  perhaps  three  of  the 
m^in  branches  of  the  aortic  arch,  and  even  the  arch  itself 
^s  well  The  sign  common  to  all  forms,  whatever  the 
S-teTy  Implicated:  is  a  pulsating  tumour  at  tbe  root  o  the 
neck  in  which  a  loud  brmt  can  generally  be  heaid. 
men  tiio  aneurism  inyolTCs  the  aorta  it  goneralb 
presents  iust  above  the  supra-sternal  notch,  and  theie 
S-e  svinptoms  within  the  chest  of  the  aorta  bemg  aftected. 

iriw^rtAS^s^tiif^ 

;.nsmi  to  1  up  the  carotid,  and  the  pulse  m  the  temporal 
<  ri  ller  n        affected  than  on  the  sound  sulo  and  i. 
1^  Miiaiu  i  on  the  same  on 

W  oi^- -involved  the  tumour 
„,thsick^.    |;'^'^J  "^^^,,„„.„i,,,toid:  it  extends  in  the 
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outline  of  tlie  differential  diagnosis  of  these  aneurisms ; 
but  there  are  manj^  other  signs  due  to  the  pressure  of  the 
aneurism  on  the  yeius,  nerves,  a^sophagus,  trachea,  &c., 
which  have  to  be  taken  into  account,  and  which  it  is 
evident  the  size  of  this  work  does  not  permit  to  be  dis- 
cussed. Treatment. — "When  the  aneurisDi  is  aortic  medical 
means  alone  must  be  relied  on.  When  the  innominate  is 
involved,  medical  means  and  pressure  of  the  carotid 
faiUug,  distal  ligature  of  the  carotid  and  subclavian 
arteries  simultaneously  maj'  be  tried.  This  not  proving 
successful  or  being  impracticable  owing  to  the  large  size 
of  the  anemism,  nothing  is  left  but  the  desperate  resort 
to  galvano-punctiu'e  or  the  introduction  of  iron-wire. 
A^Qien  the  carotid  or  subclavian  is  affected  medical  means 
must  also  in  the  first  instance  have  due  trial ;  afterwards, 
in  the  case  of  the  carotid,  distal  comxiression  or  ligatiu'e 
may  be  tried;  and  in  the  case  of  the  subclavian,  ligature 
of  the  innominate,  direct  pressure,  manipulation,  or  am- 
putation at  the  shoulder-joint. 

Caimjtid  ^\:n'el'1iism  at  the  root  of  the  neck  has  just 
been  alluded  to.  Aneurism  of  the  common  trunk  higher 
in  the  neck  presents  the  ordinary  signs  of  aneurism,  and 
in  tliis  situation  has  to  bo  diagnosed  from — 1,  simple 
dilatation  of  the  artery  at  its  bifurcation ;  2,  enlarged 
glands  ;  3,  abscess  or  tumour  over  the  artery  ;  4,  pulsating 
goitre.  In  simple  dilatation  there  is  nobrrut;  in  enlarged 
glands  and  tumours  there  is  also  no  bruit,  the  p\dsation 
is  not  expansile,  and  ceases  when  thoj^  are  lifted  up  from 
the  vessel;  in  abscess,  in  addition  to  the  absence  of  the 
above  signs,  there  is  the  histoi'y  or  presence  of  inflamma- 
tion ;  in  pulsating  goitre  the  tumour  moves  up  and  down 
■with  the  larynx  on  deglutition.  The  treatment  consists 
in  pressure  or  ligature  of  the  artery  below  the  aneurism, 
or  if  there  is  not  room  in  this  situation,  distal  ligature. 

AxEURISiL  OE  TJIE  EXTEltXAE  AXU  INTEliNAL  CAROTIDS 

require  no  spt^cial  mention.  I'rossuro  or  ligature  of  tlu* 
common  carotid  is  the  treatment  geiieraHy  indicated. 

Okbital  axeueism. — Several  conditions  may  give  rise 
to  the  group  of  symptoms  to  which  the  name  "  orbital 
anemism"  has  been  applied.  In  only  one  instance  lias 
the  existence  of  a  circumscribed  aneiu'ism  in  tlie  orbit 
boon  verified  by  an  autopsy.  In  the  other  cases  tliat 
ha,v(!  proved  fatal  the  following  conditions  w(>r(!  found:  — 
1.  Tlirombosis  of  tlie  cav(U-iious  sinus.  2.  (.'omiuunica- 
tion  between  the  carotid  artery  and  cavernous  siniis. 


278 


DISEASES  or  SPECIAL  TISSITES. 


3.  Dilatation  of  the  carotid  arteiy.  4.  Aneurism  of  the 
ophthalmic  artery  within  the  cranium.  The  (jemral 
symptmiis  are  :  pulsation  over  the  whole  or  part  of  the 
orbit ;  protrusion  of  the  eyeball  with  loss  or  impainnent 
of  sight ;  more  or  less  pain  ;  and  a  loud  bruit  which  can 
often  be  heard  by  the  patient.  The  differential  diagnosis 
of  the  several  conditions  producing  these  symptoms  is 
one  of  great  difficultj^  and  cannot  be  entered  upon  here. 
Treatment— The  symptoms  have  been  known  to  subside 
spontaneously.  Where  they  have  not  done  so  ligatm-e  of 
the  carotid  has  been  attended  with  the  best  results.  In- 
jection of  perchloride  of  iron  has  been  recommended,  but 
I  should  hesitate  to  nse  it  mvself  for  fear  of  venous 
thrombosis  and  embolism.  Where  the  pulsation  has 
followed  a  punctured  wound  of  the  orbit  it  has  been 
ad^dsed  to  extirpate  the  globe  and  secm-e  the  bleeding 
vessel  in  the  orbit.  In  a  case  of  the  kind  recently  nnder 
the  care  of  mv  colleagne,  Mr.  Power,  ligatiu-e  of  the 
common  carotid  was   attended  with  the  most  pei-fect 

success.  „ 
Axillary  AXEritisi:  is  not  uncommon  as  the  result  ot 
sprains,  or  of  attempts  to  reduce  long-stancbng  disloca- 
tions of  the  shoulder.  The  diagnosis,  as  a  rule,  presents 
no  difficultv.  Treatment.— 1.  When  the  aneurism  is 
spontaneous,  small,  and  well- circumscribed,  pressure  or 
lin-aturc  of  the  third  part  of  the  subclavian  should  be 
practised  2.  When  more  or  less  diffuse,  as  when  the 
result  of  an  injury  to  the  artery  in  the  reduction  of  a 
dislocation,  the"  aneurism  should  be  cut  down  upon  the 
clots  turned  out,  and  the  vessel  secured  above  and  be  ow. 
If  this  operation  is  decided  on,  an  incision  shoiart  be 
made  over  the  subclavian  artery  through  the  skin  and 
fascia  so  that  pressures  mav  bo  made  on  it  more  directly, 
and  tiio  circulation  througli  the  aneurism  during  the 
subseiiuent  operation  better  controlled.  A  small  incision 
is  then  madi^  over  the  aneurism,  two  fingers  are  intro- 
duced into  it.  and  placed  on  the  bleeding  spot  in  the 
artcrv,  which  mav  bo  known  by  the  hot  arterial  blood 
i^suin-from  it.  An  as.sistaut  in  the  meantime  enlarges 
the  wound,  tuins  out  the  clots,  and  heljis  the  surgeon  to 
tio  the  arterv  above  and  below  th<>  rupture  before  the 
fhi-evs  are  removed.  This  method  is  less  dangerous  than 
tl^rt  practised  bv  Svme,  who  made  a  free  incision  over 
the  alieurism,  ra'pidly  turned  out  the  ch.ts.  ^f^^^ 
with  forceps  the  bleeding  point  in  the  artery.    .5.  Wluic 
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the  aneurism  is  of  great  size  and  involves  the  subclavian, 
the  first  part  of  the  subclavian  or  the  innominate  may  be 
ligatured,  or  ii-on-"wire  introduced,  galvano-puncture  or 
manipulation  tried,  or  amputation  at  the  shoulder- joint 
performed.  Sjiace  does  not  permit  of  a  discussion  of  the 
cases  in  which  one  or  other  of  these  methods  is  the  more 
suitable. 

A>"EURisirs  AT  THE  BEND  OF  THE  ELBOAV  were  formerly 
common  when  venesection  was  in  vogue,  and  were  then 
generallj'  arterio-venous  in  character  (see  p.  187). 

Gluteal  .i^EUKiSii  is  the  term  applied  to  aneurism 
of  the  gluteal  artery  itself,  the  sciatic,  or  the  pudic  where 
it  winds  over  the  spine  of  the  ischium.  Aneurisms  in 
this  situation  may  be  the  result  of  a  wound  or  other 
injur}',  or  occur  spontaneously.  They  are  frequently 
attended  with  pain  and  intei'ference  with  the  movements 
of  the  hip-joint.  The  pulsation  and  bimt  will  generally 
serve  to  distinguish  them,  but  there  may  be  no  pulsation, 
as  where  the  aneurism  has  burst,  or  blood  has  been 
effused  in  the  tissues  as  the  result  of  a  wound  of  the 
artery;  a  tumour  of  bone,  moreover,  may  also  pulsate. 
Under  such  circumstances,  exploration  with  a  grooved 
needle  mil  be  necessary.  Treatment. — When  of  traumatic 
origin,  an  incision  should  bo  made  over  the  tumour,  the 
clots  turned  out,  and  the  bleeding  vessel  secured,  the 
hfemorrhage  duiing  the  operation  being  controlled  bj'' 
jDressure  on  the  common  iliac  by  Davy's  lever  (jr  by  the 
hand  in  the  rectum.  When  spontaneous,  the  internal  iHac 
may  have  to  bo  tied  if  the  aneurism  encroaches  on  that 
vessel  within  the  i)clvis — a  point  which  may  perhaps  be 
determined  by  exploring  with  the  hand  in  the  rectum. 
Before,  however,  resorting  to  ligature  of  the  internal  iliac, 
compression  of  the  abdominal  aorta  or  common  iliac,  and 
carefully  applied  direct  ])rcssuro  on  the  swelling,  should  be 
tried.  Galvano-i)uncture  and  tlu;  introduction  of  coagu- 
lants ha-\-e  been  employed  successfully  in  this  anoiu'ism. 

I>-GUi.\AL_AXEUiusMS  are  tho.se  which  involve,  cither 
the  termination  of  the  external  iliac,  or  the  commence- 
ment of  the  femoral.  They  may  extend  citlier  ui)wards 
along  the  course  of  the  iliat;  into  the  abdomen,  or  down- 
wards in  the  coui'se  of  the  femoral  into  the  thigli.  Tliev 
may  have  to  be  diagnosed  from  enlarged  inguiiial  glands 
(iver  the  artery,  tumours,  csjiccially  i)ulsating  tumours  of 
the  jiclvic  bones,  and  abscesses."  I'rom  abscess  and 
tunidur  they  may  Ik!  distingmshed  by  the  .signs  already 
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several  times  alluded  to.  Their  diagnosis  from  pulsatmg 
tiimoiu'  of  l3one  is  often  very  difheult,  and  the  external 
iliac  has  before  now  been  tied  by  the  most  skilful  sru'geons 
Tinder  the  impression  that  such  a  tumour  was  an  anemasm. 
The  diagnostic  points  have  already  been  given  mider 
pulsatile  tuuKjurs  of  bone  and  diagnosis  of  aneui-ism 
(pp.  222,  2(34).  Treatmeitt.^l.  When  the  aneimsm  is  of 
moderate  dimensions,  and  involves  only  a  small  poi-tion 
of  the  external  iliac,  this  vessel  should  be  tied,  or  if  pre- 
ferred, an  attempt  may  hrst  be  made  to  apply  compression 
to  it.  2.  mere  there  is  apparently  not  room  to  apply  a 
ligature  to  the  vessel,  rapid  compression  of  the  abdominal 
aorta  may  be  employed,  combined  in  some  cases  with 
distal  pressure,  a.  Where  there  is  not  room  for  the 
tourniciuet  on  the  aorta,  medical  means  must  be  rehed  on, 
or  the  desperate  expedient  resorted  to  of  tymg  the  com- 
mon ibac  or  aorta,  or  injecting  coagulants,  or  passmg 
iron-wii'e  into  the  sac. 

Eemoral  .vis^EUiiisH  requires  no  special  remark  other 
than  when  situated  in  Hunter's  canal,  the  femoral  should 
be  compressed  or  tied  in  Scarpa's  triangle.  When  situated 
in  Scarpa's  triangle,  the  external  iliac  may  be  treated  m 
the  same  way.  In  either  case  Esmarch's  bandage  may 
be  used  if  this  method  of  treatment  commends  itself  to 
the  surgeon's  judgment. 

PoPLiTE  \L  .VNEITKISM.— The  fre(iuency  of  aneurism  m 
this  situation  is  attributed  to— 1,  the  bifiu'catiou  ot  the 
popHteal  artery  into  the  anterior  and  posterior  tibial, 
whereby  the  circulation  through  it  may  be  slightly  ob- 
structed, or  an  embolus  be  readily  impacted ;  2,  the 
artery  being  unsupported  by  muscles,  and  m  contact 
with  the  bone;  3,  the  strain  on  the  artery  in  the  move- 
ments of  tho  knee-joint;  4,  the  compression  that  may  be 
exerted  on  the  end  of  the  artery  by  the  str.mg  iascia  of 
the  soleus  muscle.    Tho  diagnosis  of  pop  iteal  aneurism  is 
not  usually  diHicult ;   but  should  it  become  dittused, 
suTipurate,"  or  break  into  tho  knec-.iomt,  it  may  be 
mistaken  for  a  malignant  tumour  of  the  Ixnio  an  abscess, 
or  an  alTection  of  the  joint.    The  history  ot  the  case,  the 
considerati.)n  of  the  diagnostic  signs  of  anennsm  already 
mvon,  and  the  introduction  of  a  gro.n-od  needle  mto  t)ie 
knee  where  blood  has  been  effused  into  the  lomt.  wul 
usually  clear  up  anv  doubt  as  to  the  nature  of  the  affec- 
tion    TraU>Jd.  -IAme  need  be  added  here  to  what  has 
already  been  said  on  tho  general  treatment  ot  aneurism, 
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as  sucli  espcciallj'  applies  to  aneurism  iii  this  situation. 
Flexion,  combined  with  appropriate  medical  treatment, 
is  often  successful ;  and  digital  and  instrumental  com- 
pression are  especially  applicable  to  this  auemism,  ^or  an 
Esmarcli's  bandage  may  be  used  if  preferred.  These 
methods  faihng,  or  not"^being  considered  advisable,  the 
femoral  artery  should  be  tieil  in  Scarpa's  triangle;  an 
operation  which  should  be  done  at  once  under  the  following 
circumstances : — 1.  When  the  aneurism  is  rapidly  increas- 
ing in  size,  leaking,  or  thi-eatening  to  biu'st.  2.  When  the 
aneurism  is  inflamed  but  has  not  suppurated.  3.  Under 
some  circumstances  when  it  has  burst  into  the  knee- 
joint.  4.  ^Yhon  the  limb  is  edematous,  showing  that  the 
vein  is  being  seriously  compressed.  5.  When  the  patient 
is  of  irritable  disposition,  addicted  to  alcohol,  and 
impatient  of  control.  Amputation,  on  the  other  hand,  is, 
as  a  rule,  called  for — 1,  if  the  aneurism  has  burst ;  2,  if 
gangTcne  has  set  in ;  3,  if  suppuration  attended  with 
jirofuse  hfeinorihage  has  occiu'red ;  and  4,  if  the  knee- 
joint  is  disorganized. 

LIGATURE  OF  ARTERIES. 

r/ze  llfjtitnre  of  urtcries  requires  a  knowledge  of  their 
relational  anatomy  and  of  the  position  and  appearance  of 
the  Taiious  structures  which  seiwe  as  guides  to  them. 
Such  a  knowledge  can  only  be  gained  in  the  dissecting- 
room,  and  by  frecj^uent  practice  on  the  dead  Ijody.  Hero 
only  the  chief  rules  that  should  guide  us  iu  applying  a 
ligature,  and  a  short  account  of  the  methods  of  tying  the 
more  imi^ortaiit  arteries,  can  be  given. 

Creiirv'il  ruks  for  h'(/ii.tnre  : — 1.  The  incisions  should 
generall}'  b(!  made  jiarallel  to  the  course  of  the  arter}", 
and  the  skin  divided  evenly  to  promote  union  by  lirst  in- 
tention. 2.  Each  successive  cut  through  tlie  underlying 
tissues  should  be  made  the  same  length  as  that  tlirough 
the  skin,  and  bruising  of  the  parts  avoided  as  mucli  as 
possible.  3.  The  sheaths  of  nmscles  and  tendons  should 
not,  if  possible,  bci  ojx'ned.  4.  The  slunitli  oF  tlie  vess(4. 
having  Ikhmi  ('xjioscd  and  the  artery  I'ldt  ])ulsatiiig  witli  the 
index  linger,  th(^  sli(!atli  shotdd  )»'  ])iuched  u])  witli  I'orcejis 
and  o])en(^d  by  cutting  with  the  blade  of  the  knife  on  the 
flat.  ■').  The  slieath  being  opened,  it  must  be  separated 
from  the  artery  in  the  whole  of  its  circiuni'erenee.  cither 
by  careful  dissection  with  the  knife  turned  with  its  edgo 
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from  the  artery,  or  by  the  director  insinuated  by  a  gentle 
to  and  fro  moA^ement  between  the  sheath  and  the  artery. 
If  this  part  of  the  operation  is  not  done  very  delicately, 
too  much  of  the  sheath  in  the  long  axis  of  the  artery  ^ill 
be  separated,  and  there  will  be  danger  of  secondary  hte- 
morrhage  from  cutting  off  of  the  blood  supply  which  the 
vessel  receives  from  its  sheath.    6.  Having  separated  the 
sheath,  seize  one  side  of  it  with  the  forceps  and  pass  the 
needle,  unthreaded,  between  it  and  the  artery,  and  by  a 
gentle  to  and  fro  movement,  carry  the  point  round  the 
vessel  without  injuring  or  including  any  of  the  contiguous 
structures.    It  should  always  be  passed  from  the  side  on 
which  the  vein  Hes.    7.  When  the  eye  projects  on  the 
opposite  side,  clear  the  point  of  the  needle  from  any  loose 
cellular  tissue  of  the  sheath  it  may  have  carried  before  it 
by  scratching  with  the  finger-nail,  or  dividing  it  with  the 
scalpel,  cutting  on  the  needle  with  the  edge  directed  from 
the  artery.  8.  Press  the  artery  gently  between  the  cuiwe  of 
the  needle  and  the  finger  to  ascertain  that  no  other  structure 
is  included,  and  that  pressure  controls  the  pulsation  in  the 
aneurism.    9.  Thread  the  needle  with  the  ligatm-e  and  so 
carry  it  round  the  artery  as  the  needle  is  withdrawn,  and 
tie  the  ligature  in  a  reef  knot.    10.  Should  much  of  the 
sheath  have  been  unavoidably  separated  from  the  artery, 
two  ligiUures  had  better  bo  passed,  and  the  artery  divided 
between  them.     I  question  if  this  will  not  always  be 
found  the  safer  method ;  it  is  now  the  one  generally  used 
bv  several  of  the  surgeons  at  St.  Bartholomew's.  11.  Some 
form  of  antiseptic  ligature  should  boused,  ascarbohzed  silk 
chromicized  cat2ut,'"ox  aorta,  or  kangaroo-tail  tendon,  but 
the  best  material  can  hardlv  be  said  to  have  been  deter- 
mined.   I  have  alwavs  used  kangaroo-tail  tendon  myseit, 
and  have  found  it  answer  admirably.    Formerlv,  when 
ordinary  silk  lit-aturo  was  used,  one  end  of  the  ligature 
was  left  out  of  the  wound  by  which  the  ligature  might  be 
removed  when  it  had  cut  its  way  through  the  vessel. 
Now  however  when  an  asc-jitic  ligature  is  used  both  ends 
should  bo  cut  short,  as  tlu-  ligature  will  l)econio  absorbed, 
organised  ov  eucyste.l.    12.  The  wound  should  be  accu- 
rately united,  drained  if  doe]i,  and  dressinl  antiscptically. 

LiGATiiino  oi'  srEciAT,  AirrEinES.-TiiK  roM>rox  cabo- 
TID    uiTKUY  mav  require  tynig  tor-1.  AVound  ot  the 
arterv;  2,  a  punctured  wound  near  the  angle  ot  thi>  y.ivr 
till  il  ;  :5,  aneurism  of  the  upper  part  of  the  artery  or 
of  one  of  its  branches  ;   1.  orbital,  intracranial  and  cu'soid 
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aneurism;  and  5,  aneurism  at  the  root  of  the  neck  (distal 
ligature).  The  artery  may  be  tied  either  above  or  below  the 
omo-hyoid.  When  practicable  it  should  be  tied  above,  as 
it  is  he"re  more  suiierficial,  and  the  risk  of  suppuration  ex- 
tending beneath  the  deep  fascia  into  the  chest  is  avoided. 
The  high  o^)e)-(Y;/oH,  or  ligature  above  the  omo-hyoid.  Make 
an  incision  three  inches  in  length  along  the  anterior  edge 
of  the  stcrno-mastoid  muscle,  i.e.,  in  a  line  drawn  from 
the  sterno-clavicular  articulation  to  midway  between  the 
angle  of  jaw  and  the  mastoid  process.  Divide  the  skin, 
superficial  fascia,  platj'sma  and  deep  fascia.  Draw  the 
anterior  edge  of  the  sterno-mastoid  gently  outwards, 
and  the  artery  will  be  felt  pulsating  in  the  angle  formed 
by  the  omo-hyoid  with  the  sterno-mastoid.  Open  the 
sheath  on  its  inner  side,  and  pass  the  anourism-ueedle 
from  without  inwards  to  avoid  injuring  the  vein  which 
slightly  overlaps  the  artery  on  its  outer  side,  and  keep  its 
point  close  to  the  vessel  lest  the  pneumo-gastric  nerve  be 
included  in  the  ligature.  The  small  descendens  noni 
nerve  runs  superficial  to  the  sheath,  and  if  seen,  should 
be  avoided.  The  superior  thyroid,  lingual  and  facial 
veins  cross  the  arterj-  to  open  into  the  internal  jugular 
vein.  Shoiild  they  impede  the  operation,  divide  them, 
having  first  applied  two  ligatures.  The  low  operation,  or 
ligature  below  the  omo-hyoid.  Make  an  incision  in  the 
same  line  as  for  the  high  operation  but  lower  in  the  neck. 
Divide  the  sterno-mastoid  if  necessary  and  the  ai'tery  will 
be  felt  beating  in  the  angle  formed  by  the  omo-hyoid 
with  the  sterno-thyroid.  Pass  the  ncedie  as  before  from 
without  inwards.  The  head  sho^ild  bo  kept  fixed  after 
ligature  by  some  form  of  splint.  The  chief  dangers  after 
lig^ature  are — 1.  Cerebral  mischief  from  partial  cutting 
olf  of  the  blood  siipply  to  the  brain  ;  2,  a  low  fornr  of 
pneumonia  from  interference  witli  the  blood  su])])ly  of 
the  pneumo-gastric  centre ;  3,  supjiuratiou  dcsc(uiding 
into  the  mediastinum;  and  4,  suppuration  of  the  sac 
when  tied  for  aneurism. 

TlFK  EXTKRXAL  AXD  IXTERXAL  CAHOTin  AliTEUUCS  may 

b(!  tied  by  a-u  incision  similar  to  tliat  for  the  conimoii 
carotid,  but  higher  in  the  neck.  A  ]ioint  to  rtinicmlx-r  is 
tliat  tli(!  iut(!rnal  carotid  in  ])osition  is  at  iirst  exttirnal  to 
the  (.'xtornal  carotid  and  of  iarg(U-  size. 

Till-:  M.xoiTAL  AUTKiiY  may  recpiiro  ligature  for  hamior- 
rliag(!  in  caucor  of  the  tongue,  and  as  a  ]ircliniinary  to 
excision  of  the  tongue.     Make  an  iucisinu  along  'the 
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greater  cnrnu  of  the  hyoicl  bone,  divide  the  skin,  super- 
ficial fascia  and  platysma,  gently  hook  up  the  sub- 
maxillary gland,  and  a  few  touches  of  the  director  will 
expose  the  triangle  bounded  below  by  the  anterior  and 
posterior  belly  of  the  digastricus,  and  above  by  the 
hypoglossal  n(u-vc.  Gently  scratch  through  the  musciilar 
fibres  of  the  hyo-glossus  which  forms  tJie  fioor  of  this 
triangle,  taking  care  not  to  injure  the  lingual  vcm  whicJi 
is  superficial  to  the  muscle ;  the  lingual  artery  will  bo 
seen  or  felt  lying  upon  the  nnddle  constrictor  of  the 
pharynx  The  vessel,  however,  is  often  abnormal,  and 
consequently  may  not  be  fouud  in  the  usual  situation. 

The  e  vci'^l  vrtery  is  readily  tied  at  the  anterior  edge 
of  the  massotor,  where  it  can  be  felt  beating.  It  lies 
anterior  to  its  vein. 

The  supeuioh  thyroid  AiriEin-  can  seldom  refiuire 
tying  except  for  wounds  of  the  neck  as  "  mt  throat, 
and  as  a  preliminary  to  removal  of  the  thyroid  body.  _ 

The  temporal  artepy  may  require  hgature  lor  cu- 
soid  aneurisms  or  a  wound  of  the  vessel.  It  can  be 
readily  socm-ed  at  the  spot  where  it  is  felt  beatmg  as  it 
crosses  the  zygoma  just  in  front  of  the  external  auditory 

^t'ile  subclayiak  aktepy  may  be  tied  in  the  th ml  part 
of  its  course  for-1,  axillary  aneurism  ;  2,  aneurism  at  ho 
i4ot  of  the  neck  (distal  ligature)  ;  ruptm'ed  axilla 
artery  ;  4,  secondary  haemorrhage  after  amputation  at  the 
fflder  oint;  o.  as  a  l-'oli"unary  to  the  la  ter  open^o^^^^^ 
The  head  having  been  cbawn  well  back,  the  ^^^-^^^  J 
to  the  opposite  side  and  the  sho.dder  depressed,  d^a^^ 
down  the  kin  over  the  clavicle,  make  an  incision  along 
the  11  ddle  third  of  that  bone  thi'oug^  the  integuments 
^d  platysma,  so  as  to  -void  injurmg  the  extermiUng;'^ 
vein  and  let  the  tissues  slip  up  again,  \  i'  o 

deep  fascia  on  a  director,  and  the  posterior  ^^Igo  ot  1  o 
temo-mastoid  will  be  exposed.  Hold  aside  or  dn  ide 
necessary  the  external  ugular  or  any  _  other  a  em.  that 
mi  ■  n  the  way,  but  do  not  in  ure  the  s>ipva-s-'F'^l;;v 
a  -tcry  as  this  is  one  of  the  chief  vessels  by  winch  the 
CO  later  i  ciirulation  will  subsequent  y  be  earned  on 
S?.  clT  with  the  finger  and  director  for  the  scalene  tubeixle 
b  the  ang  l-mnded  by  the  omo-hyo  d  above,  .  he 
la^Sdo  be  w,  and  the  scalenus  anticus  on  the  inner  side  ; 
ihe  rtery  wi  1  be  felt  pulsating  behind  the  tubercle 
S  lu^  tlS  ^"in  in  front  of  it.  but  on  a  lo^^-ev  plane,  and 


LIGATURE  OF  ARTEEIES. 


285 


the  Lracliial  plexus  above  it.  Pcass  the  needle  from  above 
dowiiwavils.  The  artery,  if  necessary,  may  bo  tied  in  the 
second  part  of  its  cou  rse  by  extending  the  incision  inwards 
and  partially  dividing  the  scalenus  anticus.^  Ligature  of 
the  first  has  been  so  uniformly  fatal  hitherto  that  it 
will  not  be  described.  The  principal  accidents  that  may 
occur  during  ligature  in  the  third  part  of  its  course  are— 
1,  injury  of"  the  external  jugular  vein  or  other  veins,  and 
profuse  venous  haemorrhage  ;  2,  wound  of  the  sac  of  the 
anemism ;  3,  punctm'e  of  the  pleura  ;  4,  inclusion  of  the 
lowest  cord  of  the  brachial  plexus;  5,  injury  of  the 
phrenic  nerve.  The  chief  dangers  after  ligature  are 
pleurisy,  suppm'ation  of  the  sac,  and  secondary  htemor- 
rhage. 

The  .vxillaky  artery  can  seldom  require  ligature 
except  for  wound  or  rupture  (p.  182).  In  its  continuity 
it  may  be  tied  in  the  first,  second,  and  third  part  of  its 
course.  In  the  third  part  it  can  be  readily  secured  by 
making  an  incision,  with  the  arm  raised,  through  the 
skin  and  fascia  along  the  inner  border  of  the  coraco- 
brachialis  and  biceps.  In  the  first  and  second,  parts  of  its 
course  it  lies  below  the  pectoral  muscles,  and  to  expose 
it  so  deep  a  dissection  is  required,  that  ligature  of  the  sub- 
clavian is  preferable. 

The  brachial  artery  may  require  ligature  for — 
1,  wound  of  the  artery;  2,  aneurism  at  the  bend  of  the 
elbow;  3,  wound  of  the  palmar  arch.  It  may  be  tied  in 
any  part  of  its  course.  Make  an  incision  along  the  inner 
edge  of  the  biceps  in  a  line  drawn  from  the  anterior  fold 
of  the  axilla  to  the  middle  of  the  bend  of  the  elbow  through 
the  integuments  and  deep  fascia,  avoiding  the  basilic  vein 
which  lies  over  the  course  of  the  artery  but  superficial 
to  the  fascia.  The  median  nerve  crosses  the  artery  along 
the  middle  of  its  course  from  within  outwards.  At  the 
hciiil  of  the  elhoio  make  the  incision  oblicpiely  from  within 
outwards  and  divide  the  falciform  jn'ocess  of  fascia,  from 
the  tendon  of  the  biceps,  and  the  artery  will  be  found 
between  the  tendon  of  the  biee]is  on  the  outer  side  and 
the  median  nerve  on  the  inner  side. 

The  radial  and  tjlxar  auteuies  may  bc^  ti(Ml  I'or — 
1,  aneurism  of  cither  A-essel,  or,  2,  wound  of  the  ]ialuiar 
arch;  l)ut  it  is  a  question  whether  ligature  of  tlu!  brachial 
is  not  then  prefei'able,  as  the  anastouiosis  lietween  the 
I  wo  and  thi^  carpal  a.nd  interosseous  arteri(>s  is  so  free, 
lioth  arteries  in  the  case  of  a  Avound  of  the  palmar  arch 
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need  to  lie  tied.  This  is  he.st  done  at  the  wrist,  v.-heve  they 
are  superficial  and  can  be  felt  pulsating.  The  radial  lies 
between  the  supinator  longus  and  the  flexor  carpi  radialis; 
the  ulnar  between  the  innermost  tendon  of  the  flexor 
sublimis  digitorum,  and  the  flexor  carpi  ulnaris,_by  which 
it  is  sbghtly  overlapped.  An  incision  about  an  inch,  long 
through  the  integuments  and  deep  fascia  parallel  to  the 
course  of  either  vessel,  is  all  that  is  necessary  to  expose 
them.  In  the  case  of  the  irlnar,  however,  the  flexor 
carpor  ulnaris  may  have  to  be  held  aside.  The  aneiu-ism 
needle  should  bo  passed  from  the  ulnar  to  the  radial  side 
to  avoid  the  nerve  whicb  lies  to  the  ubiar  side.  In  the 
case  of  the  radial,  the  needle  may  be  passed  either  way,  as 
the  radial  nerve  at  the  wrist  is  not  in  contact  with  the  . 
artery.  No  harm  will  ensue  if  the  venne  comites  are  tied 
witb  their  respective  vessels.  The  radial  artery  in  the 
viyper  third  lies  deeply  between  the  supinator  longus  and 
pronator  radii  teres.  Make  an  incision  in  a  bne  drawn 
from  the  middle  of  the  bend  of  the  elbow  to  half  an  mcli 
internal  to  the  styloid  process  of  the  radius.  Separate 
the  muscles  and  the  artery  will  be  exposed.  The  radial 
nerve  in  this  situation  is  some  distance  to  the  outer  side 
of  the  artery.  Li(jatiire  of  the  iihtar  in  the  vppcr  third  is 
more  difficult  as  it  lies  beneath  the  superficial  flexor 
muscles.  Make  an  incision  four  inches  long  in  a  line 
drawn  from  the  front  of  the  internal  condyle  to  the  radial 
side  of  the  pisiform  bone.  Seek  the  interval  between  the 
flexor  carpi  ulnaris  and  the  flexor  sublimis  digitorum. 
Separate  these  muscles  and  the  irlnar  nerve  will  be  seen. 
Work  superficial  to  the  nerve  and  the  artery  will  be 
foimd  between  the  flexor  sublimis  and  flexor  profundus 

digitorum.  .     -.•  . 

The  exteexal  iliac  aetery  may  require  ligature 
for-— 1.  Aneurism  in  the  groin;  2,  secondary  h:\'mor- 
rhago  from  the  femoral ;  3,  a  wound  of  the  vessel  itself. 
A  line  drawn  from  half  an  inch  below  and  a  little  to  the 
left  of  the  umbilicus  to  the  middle  of  Poupart's  ligament 
indicates  its  (course.  Make  a  curved  incision  beginning  a 
little  external  to  the  centre  of  Pon]iart  s  ligament  up- 
wards and  outwards  for  about  three  indies  towards  the 
anterior  superior  spine  of  the  ilium.  Divide  the  skm 
superficial  and  deep  fascia,  and  the  aponeurosis  of 
the  external  obli.,!..-,  cut  more  careiully  through  the 
internal  <.bli(iue  and  transversalis  muscles,  and  the  fascia 
"ransvcrsalis  will  b<^  exposed.    Divide  this  on  a  director, 
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taking  care  not  to  injure  the  peritoneum.  Separate  the 
peritoneum  gently  from  the  psoas  muscle,  and  let  an 
assistant  jjress  it  carefully  upwards  and  inwards.  The 
artery  will  now  be  felt  beating  at  the  inner  part  of  the 
wound  along  the  inner  border  of  the  psoas.  Pass  the 
anem-ism  needle  from  within  outwards  to  avoid  injuring 
the  yein  which  lies  to  the  inner  side  of  the  artery.  The 
small  crural  branch  of  the  genito-crural  nerve  lies  on  the 
artery,  and  the  circumflex  iliac  vein  and  vas  deferens 
cross  it  just  before  it  passes  under  Poupart's  ligament. 
The  chief  accidents  that  may  occur  during  ligature  are  : — 
1,  Injiuy  of  the  peritoneum;  2,  wound  of  the  vein; 
3,  wound  of  the  spermatic  cord ;  4,  wound  of  the  ej^igastric 
artei-y ;  and  5,  pimctui-e  of  the  cii'cumflex  iliac  vein. 
The  chief  dangers  after  Hgatiire  ai'e  : — 1.  Gangrene  of  the 
limb  ;  2,  peritonitis  ;  3,  secondary  hfemorrhage.  Should 
secondary  hiemorrhage  occiu',  carefully  applied  pressure 
must  be  tried.  _  If  this  fails,  nothing  is  left  but  the 
desperate  expedient  of  cutting  down  on  the  bleedino- 
vessel  and  trying  to  secure  it.  Daly's  lever  should  be 
used  to  control  the  hpemorrhage  during  the  operation. 
The  peritoneum  will  be  probably  opened,  and  success  can 
haixlh^  be  hoped  for. 

The  commox  iliac  artery  has  been  ligatured  for 
aneurism  of  the  external  iliac  and  for  gluteal  anem-ism  ; 
THE  iNTEK]S-..u.  ILIAC  ARTERY,  also  for  gluteal  aneurism'. 
Both  may  be  reached  by  prolonging  the  incision  for  liga- 
ture of  the  external  iliac.  Both  operations  have  been 
hitherto  attended  Avith  the  most  unfavourable  results. 

The  supeeeicial  femoral  artery  may  be  ligatured 
for:— 1.  Wound  of  the  artery  itself ;  2,  poplitoaf  aneu- 
rism ;  3,  hoomorrhage  from  a  wound  of  one  of  the  tibials. 
The  ligature  may  be  applied  either  in  Scarpa's  triangle  or 
Hunter's  canal.  In  Scarpa's  triaiir/Ie  the  artery  is  usually 
tied  at  the  apex  whore  the  sartorius  touches  the  adductor 
longus.  If  thought  necessary,  the  lino  of  the  sartorius 
may  bo  marked  on  the  skin  with  lunar  caustic  byputtin- 
the  muscle  m  action  before^  the  ]);iti(;nt  is  a,n:\'st]ictizo(f 
SHghtly  flex  the  leg,  and  ])lace  the  thigh  on  its  outer  side 
m  a  position  ol'  sliglit  abducticm  and  flexion.  A  lino 
drawn  from  tin;  niidcllo  of  Poupart's  ligament  to  the  ad- 
ductor tuborclo  in  this  position  indicates  the  course  of  the 
artoiy.  Make  an  incision  about  thr(!(!  inches  long  in  tliis 
Imo,  bogninmg  about  four  inches  Ik-Iow  P()ui>art's  li'-i 
mont;  cut  througli  the  skin  and  supcrflcial  fascia  and 
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ai^de  the  aecpfascia  oaadn^o.  ^.a^^-^t 

,Ting  the  SB.all 

exposed.    Upen  wib  lu  wliicli  crosHes  the 

arteiy  at  tins  spot     ^  i^'p'^.^iji  ^.Hch  lies  to  the 

outwirds  to  avoxd  "^^S/postex^o  to  the  artery.  J., 
inner  side,  oi  and  ^  l^^^le  poster  lo^^  above  indicates  the 
Hunter's  canal  the  same  line  ^^^^^  ^^^^ 

course  of  the  vessel,  ^^^^^f^^^^'es  long  in  the  line  of  the 
an  incision  three  or /oui    ^ct^es  J  -^-^^^  the 

a,rtery  in  the  middle  thnd  oi  the  ^ 

superficial  and  1\  ^^^^  ^^t,  fibres  running  down- 
exposed.  Itmay  heh^  bj^i^  ^^^^^^  side, 
^.aKls  and  m^vards  I^iaw  tlie  1^^^^^  ^^^.^^  ^^ovm 
and  the  ^P«i^em-otic  coveiin    o  .^^^^^^ 

by  its  strong  ti^^^ise  h^es  ^^.^^  l^etween 

on  a  director,  and  the  ^iteiy  wiU  d  .^^^ 
the  vastus  i^ternus  on  the  outer  sic  ^_ 
longus  and  niagnus  on  the  \n 
behind  and  a  little  ext^ii 
saphenous  nerve  crosses  tj  e  aiteiy  n 
inner  side.    Pass  the  ^^^^^^l^a^S  to  the  artery,  as 
wards,  keeping  the  point  "WtU  app'  ^ery  adherent  to  the 
the  vein  in  this  situation  f^^Xatuig  Je:-1.  Eecurrent 
artery,  '^'^^^^l^^f ''"'^''^''o^^^e  ;  3,  secondary 
prrlsation  in  the  '^f  ^  I^^^^J^-'t-.-.^d  pf  a^mia. 
ttemorrhage;  ^^^^-^^  ^'  I^^'^tery.-/^  the  upper  tinrd. 

THE  rOSTEUIOK  .TIBIAL  -^^^^.^        ^^^^^^       ^,^,on  foUl" 

Place  the  limb  ^r^^',^^^^  posterior  to  the  inner 
inches  long  parallel,  amUJait  a  i^^^.^^  ^^^^^^  superhcial 

border  of  the  tibia.  Dn  c  omj  i,,^,,,.in,,  the  long 
fascia  in  tbo  first  incismn  to  di.J 
saphenous  vem._   ^1        "la  ^^^^  ti,,.oxv^],  the 

the  gastrocnemius,  ^^^^^^^^l  the  inter-muscular  fascia 
I  tibial  origmol  the  ^duis  aii^  ^  director, .  and  the 

I  will  be  expose.l.       u  1  on  the  tibialis  posticus  .vitl 
artery  will  be  found  1a  mg       r^,„j,/,.__j,[ake  a  curved 
the  m.rve  to  its  outer  side.  J^^^^,,,  the  internal 
incisi(m  <.ver  the  'i^?^;^  "'IV";  f.eol.    IMvide  the  snpor- 
inalleolus  and        Vo;-^^  ^  ^         be  found  be- 

ficial  and  'lot^P     -'i; :        Vk^or  longus  digitorum  and 

tween  the  touaon.^  't  t'K  ^  .^^ 

ilexor  longus  polbcisA  thtlu  m    ^^^  ^.^^^^  ^^^.^^^.^^  ^^.^^^^ 

T„K  fibula  to  midway  between 

the  inner  side  of  tlit  nc.ui 
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the  two  malleoli  iudicatcs  the  course  of  the  A"essel.  la 
tilt  upper  third  make  an  incision  about  five  inches  long  in 
the  line  of  the  artei'y  through  the  skin  and  superficial 
fascia  and  look  for  the  innermost  white  line,  which  indi- 
cates the  cellular  interval  between  the  tibialis  anticus  and 
the  extensor  longus  digitorum.  Divide  the  deep  fascia 
over  this  line  on  a  director  ;  hold  tlio  muscles  apart  by 
retractors,  and  the  ai'tery  will  be  foimd  on  the  interosseous 
memln-ane  with  the  nerve  to  its  outer  side.  In  the  middle 
third  the  artery  lies  between  the  tibialis  anticus  and 
extensor  proprius  poUicis,  and  the  nerve  lies  on  the 
artery.  In  the  lower  third  the  artery  lies  between  the 
extensor  proinius  pollicis  and  the  extensor  longns  digi- 
torum with  the  nerve  on  its  outer  side.  An  incision  iu 
the  line  of  the  artery  and  the  separation  of  the  muscles  is 
all  that  is  necessary  to  expose  the  vessel  in  either  of  these 
situations. 

The  doesalis  pedis  auteiiy  may  require  ligature  for 
a  woimd  on  the  dorsum  of  the  foot.  I  have  twice  seen  it 
tied  for  aneurism  of  the  vessel  itself.  Make  an  incision 
m  a  line  drawn  from  midway  between  the  two  malleoli 
to  the  interval  between  the  great  and  second  toes ;  divide 
the  skm  and  the  superficial  and  deep  fascia— the  artery 
will  be  found  between  the  extensor  longus  pollicis  and 
the  innermost  tendon  of  the  extensor  longus  digitorum. 
As  the  artery  sinks  into  the  sole  it  is  crossed  by  the 
mnennost  tendon  of  the  extensor  brevis  digitorum.'  Tlie 
anterior  tibial  nerve  is  on  the  outer  side. 


diseases  OE  TItE  VEINS. 


TiiKOMiiOSi.s,  or  clotting  of  the  blood  in  a  vein,  is  very 
common,  and  was  formerly  thought  to  be  alwaj-s  the 
result  of  mfkimmation  of  the  vein-wall.  Hence,  Avhen- 
eyer  a  vein  became  tlnombosed,  the  condition  was' spoken 
of  as  phleljitis.  It  is  now  known,  however,  that  a  thrombus 
may  form  in  a  vom  without  any  inflammation  of  its  walls 
and  that  the  presence  of  a  thrombus  is  in  some  cases 
the  cause  and  not  the  result  of  the  inllammation  Tlie 
muses  of  thrombosis  nniy  be  consider.Ml  und(.r  tho  I'^.llow- 
ing  h<_.ads.  1.  Cl,^,u.|,'s  in  the  vei.-  wall,  such  as  may  result 
from  in,iury,  iiiflamniat.on,  and  degenerative  processes. 
2.  Uuw,ics  ui  the  hlvod,  such  as  occur  in  septicinuia  and 
pyicmia  and  other  affections  in  wliich  there  is  a  destruc- 
tion of  tho  wlute  corpuscles,  and  tho  conse<iueut  settin- 
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free  of  the  fibrin  ferment  contained  in  tliem.    The  exact 
nature  of  tlie  changes  in  the  blood  inducing  thrombosis 
is  however,  not  known,  and  the  above  expUmation  is  at 
the  best  a  mere  theory.  3.  The  pr<'scnre  of  muro-oiyimsm,. 
4  T/k'  rdardation  or  arrest  of  the  llood-stream,  as  [a]  when 
a  ligature  is  applied  to  a  vein;  [b]  when  a  vein  is  com- 
nressed  bv  a  tight  bandage,  tumour,  or  contraction  ot  a 
c  catiS;  (c)  when  the  blSod  Hows  feeblv  through  a  vem 
owing  to  weak  action  of  the  heart  mduced  by  age  fevers 
loss  of  blood,  &c.    5.  The  presence  of  a  forenjn  body  v of 
covered  by  eudothehiun,  as  a  piece  of  ligatru-e,  an  embolus, 
an  already  formed  thrombus,  or  the  protrusion  of  a  ne^^ 
o-rowth  into  the  lumen  of  a  vein. 

^  Method  of  extension  of  thethrornb;..^^  m 
the  thrombus  may  extend  either  with  or  against  the  bk.od- 
sSeam    As  a  rule,  however,  it  takes  the  former  dn-ection. 
exteiKling  from  the  smaller  to  the  larger  vems,  and  m 
this  wav  it  mav  at  times  reach  the  heart. 

Ap^rccnces  If  a  recent  thrombus. -V^hon  the  blood  is  at 


rest  at  the  time  of  coagulation,  as  when  a  vein  is  hgatm-ed 
tS  tt  ombus  will  be  ?ed  throughout,  as  both  the  coloui-ed 
Ind  colourless  corpuscles  equally  become  -t.ii^led  in  th 
fihrin  It  will  fill  the  whole  lumen  ot  the  ^  em.  ana  ai 
first  will  be  soft  and  gelatinous,  and  but  loc^elv  attached 
to  thrvein-wall.  When,  on  the  other  hand,  the  clot  is 
formed  "indually  whilst  the  blood  is  in  motion  as  when 

TSoa  from  irLbovein  tat «..0»  .»t  -^ 

°"?7SlVr«°"«,™I;i.«..-l.  T1.C  .  lot  o,.y  l,cc„„,e  c.„ 
™S"£;othov  ,vith  t,„,t  poHion  of  .  ,c  vom  m  ^  J 
is  coiitaiiio.1,  into  ii  i;bioi.»  conl.  „V  fW  ,V3  o oi  on^clos. 
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by  a  pedicle.  3.  The  clot  may  soften  and  disintegrate, 
forming  a  pultaceous  reddish  material  or  a  j^ellowish-red 
IDuriforui  fluid ;  the  latter  condition  being  probably  due 
to  the  action  of  septic  micro-organisms.  4.  The  clot  may 
shrink  to  one  side  of  the  vein,  or  become  tunnelled  by  the 
blood,  or  it  may  be  slowly  carried  away  by  the  circulation 
without  causing  any  mischief.  The  tunnelling  of  the  clot 
is  brought  about  by  the  gradual  enlargement  of  the  small 
vessels  which  normalty  permeate  the  clot  during  its  con- 
version into  a  fibrous  cord. 

Tlw  effects  of  thromhosis  are,  1.  BwelJing  and  wdeina  of 
the  parts  from  which  the  affected  vein  returned  the 
venous  blood.  This  may  comi^letely  or  partially  disap- 
pear ;  or  it  may  remain  permanent  constituting  the  con- 
dition known  as  solid  aideina,  according  to  whether  the 
lumen  of  the  vein  is  or  is  not  restored,  or  the  collateral 
channels  are  sufficient  for  the  requii'ements  of  the  circu- 
lation. A  good  example  of  a'dema  from  thrombosis  is 
furnished  by  the  so-called  white  leg,  or  /ihletjinasia  alha 
dolens,  so  common  after  parturition  as  the  result  of  the 
extension  of  the  clot  from  the  uterine  veins  through  the 
iliacs  to  the  femoral.  2.  Ganqy-ene  occasionally  occurs 
after  the  plugging  f)f  a  large  vein  where  the  collateral 
circulation  is  insufficient  to  relieve  the  engorgement  of 
the  part,  and  is  necessarily  of  the  moist  variety.  3.  Phle- 
bitis,  or  inflammation  of  the  vein-walls,  may  ensue,  and 
will  ta,ke  a  simple  or  a  spreading  and  suppurative  form, 
according  as  the  thrombus  is  of  a  simple  or  of  a  septic  or 
infective  nature.  4.  Einholism,  owing  to  a  portion  of  a 
thrombus  being  swept  away  by  the  blood-stream  and 
becoming  lodged  in  a  distant  vessel.  The  way  in  which 
this  detachment  may  take  place  is  .shown  in  Fig.  3o, 
p.  146.  If  the  thrombus  is  of  a  simple  character,  no 
harm  may  ensue  ;  but  if  sojjtic  or  infective,  the  embolus 
wdl  also  bc  septic  or  infective,  and  sot  up  a  like  inflam- 
mation in  the  part  whore  it  becomes  arrested.  (See 
Fjannia,  p.  14.5.) 

<S/(/ws.— When  the  deep  vcmus  are  plugged,  the  only 
e\-idei_ice  of  the  thrombosis  Avill  bo  signs  of  obstruction  to 
the  circulation  in  the  veins  b(!low,  such  as  (odoma  or 
dilatation  of  the  suporflcial  veins.  When,  however,  a 
suporhcial  vein,  as  ono  „f  the  saphenas,  is  affected,  there 
will  be  a  hard  cord-bko  swelling  in  tho  situation  of  the 
vein,  and  somo  tonderness  on  pressure  and  feeling  of 
stiffness  on  movement.    Should  inflammation  of  tho  vein 
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follow  from  the  i^resence  of  the  thrombus,  .there  will-be 
in  addition  some  heat  and  redness  of  the  skin.  (See 
Fhlehitis.) 

Treatment. — Absolute  rest  in  the  rec-umliont  position  is 
essential,  lest  a  portion  of  the  clot  should  become  detached 
and  lodged  in  an  important  organ,  as  the  brahi,  or  plug 
the  pulmonary  artery,  and  sudden  death  ensue.  "Where 
there  is  much  cedema,  the  part  at  first  should  be  elevated, 
and  subsequently  evenly  and  firmly  bandaged. 

Phlebitis,  or  iuflainmation  of  veins,  may  be  divided 
into  the  simple,  and  the  septic  or  spreading. 

Simple  2)hlebitis,  formerly  known  as  adhesire  jihlchifis, 
is  a  simple  local  inflammation  o£  the  vein-wall,  and  may 
terminate  in  I'esolution,  obliteration  of  the  vein,  or  more 
rarely  in  the  formation  of  a  localized  abscess.  Causes. — 
1.  Injury  of  the  vein-walls.  2.  Simple  inflammation  of 
the  surrounding  tissues.  3.  The  formation  of  a  non-m- 
fective  thrombus  in  a  vein.  4.  Gout  or  the  gouty  dia- 
thesis, o.  Certain  conditions  of  the  system,  the  exact 
nature  of  which  is  not  known,  the  phlebitis  being  then 
spoken  of  as  idiopathic.  ■  n,.    ^  i 

Pathohgy.—The  walls  of  the  vein  become  infaltrated 
with  leucocytes  and  swollen,  whilst  a  thrombus,  shoufd 
such  not  have  been  the  cause  of  the  inflammation,  will 
form  in  the  interior  of  the  vein.  Changes  similar  to  those 
already  described  under  thrombosis  may  then  occur  m  the 
clot.  Thus  the  vein  may  become  obliterated,  or  the  throm- 
bus variously  disposed  of  and  the  calibre  of  the  vein 
restored.  Or  suppuration  may  take  place,  which  how- 
ever does  not  spread  unless  septic  processes  are  set  up 
on  the  evacuation  of  the  pus.  „■  - 

Syviidoms.—Thci-G  is  the  same  cord-bke  swelling  m  the 
affected  part  of  the  vein  as  in  simple  thrombosis,  but  the 
skin,  at  least  wh(m  a  superflcial  vein  is  involved,  is  dusky- 
red  and  a^dematoiis,  and  pain  is  more  severe  on  Ff^^"™ 
and  on  movemeut.  When  a  vein  of  large  size  is  aflected, 
there  will  be  in  addition  signs  of  obstruction  to_  the 
venous  circulation.  The  gouty  form  is  either  associated 
with  ordinary  gouty  inflammation  in  the  toot  or  .lomts. 
or  occurs  with  little"  or  no  evident  provocation  in  persons 
of  marked  goutv  constitution,  (u-with  a  gouty  uiheritaucc. 
It  is  more  esjieciallv  characterized  by  its  symmetry,  ap- 
parent metastasis,  and  frequent  recurron(>e.s. 

The  Tmdmcni  is  similar  to  that  ol  thrombosis.  here 
there  is  much  pain,  an  ointment  of  glycerine  and  bella- 
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donna  or  opium  may  be  smeared  over  the  vein,  or  hot 
linseed-meal  poultices  may  be  applied.  Should  an  abscess 
form,  it  must  be  opened  ^vith  antiseptic  precautions,  care 
being  taken  not  to  disturb  the  clots.  Internally,  saline 
purgatives  should  he  given,  with  potash  and  colchicum  in 
the  gouty,  and  the  patient  placed  on  low  diet. 

SupptTRATiYE  PHLEBITIS  is  a  spreading,  septic  inflam- 
mation of  the  vein-walls  and  tissues  around.    Causes. — It 
is  probably,  as  a  rule,  due  to  septic  or  infective  inflam- 
mation spreading  to  a  thrombus  filling  the  vein,  or  to  the 
vein- walls.  Thus,  it  is  frequently  met  with  in  connection 
with  compound  fractiires,  ill-conditioned  stumps,  acute 
necrosis,    osteomyelitis,    difl'use    cellulitis,  malignant 
pustule,  facial  carbuncle,  &c.    It  may  also  follow  the 
opening  of  an  abscess,  the  result  of  simple  phlebitis,  if 
septic  or  infective  jirocesses  are  allowed  to  take  place  in 
the  wound.    Fathologi/. — The  coats  of  the  inflamed  vein 
become  red,  swollen,  and  in  places  soft  and  diffluent,  and 
the  thrombus  softened  into  a  purulent  fluid,  whilst  micro- 
organisms are  found  both  in  it  and  in  the  vein-walls. 
These  changes  gradually  extend  up  the  vein,  and  should 
portions  of  the  septic  thrombiis  be  carried  away  by  the 
blood-stream,  metastatic  abscesses  in  distant  parts  and 
general  blood-poisoning  will  result  [septirceinia  ov pycemia). 
S/jiiqitoms. — When  a  sui^erficial  vein  is  afl'ectcd  there  is  at 
first  a  cord-like  swelling  as  in  simple  phlebitis,  but  red- 
ness and  cedenia  of  the  skin  soon  supervene,  followed  by 
fluctuation  in  one  or  more  situations  in  the  course  of  the 
vein,  and  frequently  by  general  blood-poisoning.  When 
the  deep  veins  are  involved,  the  disease  may  not  be 
suspected  until  signs  of  sopticiemia  or  pj'UMiiia  sot  in, 
and  the  condition  of  the  veins  can  then  only  with  certainty 
be  ascertained  on  a  pust-iiiorU-m  examination  being  made. 
The  treidiMiit  resolves  itself  into  controlling  or  arresting, 
if  possible,  the  septic  or  infective  inHammation  in  the  part 
from  which  the  sui)]iurativo  phlebitis  starts.  l^(^yond  this, 
little  can  l)e  done,  altliDugli,  could  the  condition  of  the 
yeins  bo  diagu()S(Hl  with  certainty,  aiii])utation  above  the 
inflamed  part  might,  before  general  blood-^ioisoning  had 
supervened,  save  tlu!  i)ationt's  life.    Wlion  the  vein  is 
superficial,  cutting  out  a  piece  above  the  disease  has  l)oon 
suggested ;  but  cases  to  which  such  treatment  would  bo 
applicable  must  be  very  rare,  as  the  inflammation  is 
seldom  limited  to  a  superficial  vein. 

V--VKICOSE  VErxs.— A  vein  is  said  to  bo  varicose  when  it 
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is  permanent!}-  and  unequally  dilated,  and  its  coats  have 
undergone  certain  degenerative  changes.  A  varicose 
condition  is  most  common  in  the  veins  of  the  lower  ex- 
tremities, and  in  the  veins  of  the  rectum  and  testicle  (see 
Piles  and  Variccceh). 

The  cavses  may  be  considered  under  the  heads  of  in- 
creased intra-venous  pressure,  and  changes  in  the  vern- 
■walls.    A.  Increased  intra- i-euoiis  pressure  may  ho  due  to 
1.  Organic  affections  of  the  heart  whereby  the  return  of 
venous  blood  is  impeded.    2.  Obstruction  to  the  circula- 
tion in  the  portal  system,  a  cause  chiefly  affecting  the 
ha?morrhoidal  veins  (see  Piles).     3.  Pressiu-e  upon  the 
veins,  such  as  may  be  exerted  [a)  by  the  gravid  uterus,  or 
a  tumour  of  the  literus  or  of  the  ovaries  on  the  iliac  veins ; 
(&)  by  an  aneurism  of  the  abdominal  aorta  on  the  inferior 
vena'  cava ;  (c)  by  frecal  accumulation  on  the  ha?mor- 
rhoidal  veins  ;  (r?)  by  a  tumour  in  the  groin  on  the  femoral 
vein ;  (?)  by  an  ill-fitting  truss  on  the  spermatic  veins 
[seQVaricoeele);  or(/)  by  a  tight  garter  on  the  saphenous 
Veins.  4.  Long-standing,  which  has  a  tendency  to  cause  the 
accumulation  of  blood  in  the  veins  of  the  lower  extremity. 
0.   Severe   muscular   exertion,  whereby  an  increased 
amount  of  blood  is  driven  from  the  deep  veins  by  the  con- 
traction of  the  muscles  into  the  superficial.  Some  authors 
consider  this  the  chief,  if  not  the  only  cause,  of  varicose 
veins  of  the  lower  extremities.    They  maintain  that  the 
pressure  of  the  blood  first  produces  a  dilatation  of  the 
superficial  veins  where  the  intermuscular  veins  empty 
into  them  ;  tliat  this  dilatation  being  frequently  repeated 
becomes  permanent ;  that  the  valves  in  consequence  are 
unable  to  close  and  protect  the  veins,  and  being  thrown 
out  of  use  gradually  undergo  atro])hy,  whilst  the  weight 
of  the  column  of  blood,  from  the  inefficiency  of  the  valves, 
becomes  further  increased,  and  the  veins  still  further 
dilated.     B.    Changes  in  Ihe  rein-valJ.'^.—Theso  consist 
principally  in  an  h(>reditarv  weakness,  want  of  tone,  and 
inflammatory  softening  of  the  walls.    Varicose  veins  are 
more  common  in  men  than  in  women,  owing  to  then- 
more  freriuont  cxiiosure  to  the  (>xciting  causes ;  women, 
however,  are  ])eculiarly  liable  to  them  during  pregnancy. 

PathohK/i/. — A  varicose  vein  is  lengthened,  dilated,  and 
frequently' tortuous  (Fig.  09),  the  dilatation  being  espo- 
ciallv  marked  where  the  intermuscular  veins  open  into 
the  superiicial,  and  at  the  situation  of  the  valves.  The 
middle   and.  to  a  less  extent,  the  outer  coat,  are  often 
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greatly  tliickencd  by  tlie  formation  of  fibroid  tissue  but 
the  inner  coat   shows  little  change.     In  the  dilated 
portions  immediately  al)oyo  the  valves,  the  coats,  on  the 
other  hand,  may  be  found  greatly  thinned,  so  that  the 
vein  may  give  way  at  these  situations.    The  valves  them- 
selves, from  the  dilatation  of  the  veins, 
cease  to  be  of  service,  and  become 
atrophied,  and  frequently  reduced  to 
mere  ridges  or  fibrous  cords.  Thus 
the  intravenous  pressure  in  the  seg- 
ment below  is  increased  as  the  colmnn 
of  blood  in  the  upper  part  of  the  vein 
is  no  longer  supported  by  the  valves. 
The  deep  veins  are  generally  invoh'ed 
in  the   varicose   condition,  and  the 
smaller  radicals  returning  the  blood  to 
the  vaiicose  A'oin  from  the  skin  often 
share  in  the  dilatation.    The  skin,  in 
consequence  of  the  obstruction  to  the 
venous  return,  becomes  congested  and 
chronically  inflamed  [varicose  eczem((), 
and  frequently  gives  way,  producing 
an  ulcer  {varicose  ulcer) ;  wliilst  at  times 
the  iiressure  of  the  vein  causes  thinning 
of  the  skin,  and  this,  with  the  wall 
of  the  vein,  may  give  way,  and  hte- 
moixhage  result.    When  the  A"alves 
have  been  destroyed,  the  ha?mdrrhage  may  be  very  severe, 
and  even  terminate  in  death,  .as  the  blood  sometimes  flows 
backwards  from  the  heart  through  the  proximal  end,  as 
well  as  through  th(j  distal  end  of  the  vein. 

The  .s//;;/y)/!()///.susually  complained  of  are  fatigue,  a  sense 
of  fulness  of  the  limb  after  exercise  or  long  standing, 
and  perhaps  coldness  of  the  feet,  swelling  and  oedema  of 
the  ankle,  and  numbness  of  tho  leg.  Sometimes  there  is 
(leej)  seated  ])ain.  Tlic  tortuous  vein  or  veins  meandering 
up  the  leg  is  a  characteristic  sign  which  cannot  be  mis- 
taken. When  tho  smaJler  I'adicals  are  affected  bluisli 
clusters  of  niiiinte  veins  are  visible  here  and  there, 
especially  about  tho  ankh)  and  knee. 

Tho  trealiwiit  may  bo  palliative  or  radical.  /'aUiah'rr 
treatment  consists  hx^ally  in  supporting  the  dilated  vi'in 
by  an  elastic  stoi^king  or  by  a  Mai'tin's  or  <n-diiiary 
bandage,  and  reducing  tlio  hours  of  stan(b'ng  wliere 
possible.    The  bowels  at  the  same  time  should  be  regu- 
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lated,  and  the  general  healtli  imi)roved  Ly  tonics,  iron, 
&c.  Bxidical  trmtincnt  slioukl  only  be  undertaken  under 
exceptional  circumstances,  as,  1,  when  a  vein  appears 
likely  to  burst ;  2,  when  there  is  a  knotted  mass  of  large 
veins  in  one  or  more  situations,  giving  rise  to  much  pain 
and  inconvenience  ;  3,  when  an  intractable  ulcer  is  pre- 
sent ;  and  4,  when  the  varicosity  is  chiefly  confined  to  a 
single  vein. 

Many  methods  of  operating  have  been  proposed.  The 
object  aimed  at  in  all  is  to  obliterate  the  vein,  either,  1, 
hj  exciting  adhesive  inflammation  by  acupressiu-e,  liga- 
ture, coagulating  injections,  or  caustics :  or  2,  by  excising 
a  portion  of  the  vein'itself.  Aatjiressnre  consists  in  passing 
a  needle  beneath  the  vein  in  several  situations,  and  com- 
pressing the  vein  between  the  needle  and  a  piece  of 
bougie  "placed  over  the  vein  by  means  of  a  figure-of-8 
sutTU-e.    Th3  iiijedinns  chiefly  employed  are  perchloride 
of  iron  and  carbolic  acid.    If  they  are  used,  the  vein 
should  be  compressed  above  till  the  blood  at  the  spot 
of  injection  has  had  time  to  coagulate.    If  a  siibcidaneous 
JIgatinr  is  employed,  it  should  consist  of  carbolized  silk  or 
some  other  antiseptic  material.    The  r.austiv  method  con- 
sists in  placing  Vienna  paste  in  various  situations  over 
the  vein ;  it  sets  up  inflammation  and  ulceration  of  the 
skin,  which  spreads  to  the  vein  and  causes  its  oblitera- 
tion.   Excision  of  a  portion  of  the  vein  after  a  ligature 
has  been  applied  above  and  below  is  a  method  commonly 
employed  at  St.  Bartholomew's  Hospital,  and  appears  oii 
the  whole  to  be  the  best  and  most  certain  method  of 
radical  cure.    Whatever  operation  is  mulertaken.  how- 
over,  the  patient  should  be  kejit  at  rest  in  the  recumbent 
]iosition,  to  ]n-event  a  portion  of  the  thrombus  bcconnng 
detaclied,  and  the  consequent  danger  of  embolism  m 
vital  oru'ans  ;  whilst  the  strictest  ]ireca.utions  should  be 
taken  U)  kec])  the  wound  ase]itic,  lest  suppurative  phlebitis 
and   its  cunsoiiuences  {siqirdiiiin,  nipl ica'»)ia,  pj/iimia) 
ensue. 

There  are  two  chief  varieties  of  mevus,  the  capillary 
and  the  venous,  but  both  forms  may  be  combined. 

The  catillauv  x.evus  consists  of  a.  mass  of  dilated 
and  tortuous  ca])illarics  bcmnd  together  by  a  scanty 
amount  of  connective  tissue.  Tli.'se  na>vi  are  most  common 
on  the  head,  neck,  face  and  chest :  and  occm-  as  small. 
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flat,  or  slightly  elevated,  red  or  purplisli-red  patches  on 
the'  skill  or  mucous  membrane.  Sometimes  they  are 
spread  out  as  a  thin  layer  covering  perhaps  the  greater 
part  of  one  side  of  the  face,  and  are  then  known  as  port- 
wine  marhs.  The  blood  can  be  pressed  out  momentarily, 
but  retiu-ns  when  pressure  is  removed.  Their  rate  of 
growth  varies ;  sometimes  it  is  quick,  at  other  times  it  is 
slow  ;  or  they  may  remain  stationary,  or  disappear  spon- 
taneously. Treatment. — The  smaller  nrevi  may  readily 
1)0  destroyed  by  nitric  acid  or  ethylate  of  sodium.  Those 
kno-wn  a.s  "  port-wine  marks  "  should  be  left  alone. 

The  vexous  x.evtjs  consists  of  a  number  of  cavernous 
spaces  lined  with  endothelium  and  communicating  with 
each  other,  and  with  the  arteries  on  the  one  hand  and  the 
veins  on  the  other.  They  form  distinct  tumours  bound 
together  by  delicate  connective  tissue  sometimes  con- 
taming  fat.  The  blood  in  them  is  of  a  dark  venous 
colour.  They  are  generally  subcutaneous,  but  may  like- 
wise occur  beneath  a  mucous  membrane.  They  are 
always  congenital.  They  appear  as  irregular,  nodular, 
soft,  compressiljle  tumoiu's,  easily  emptied  by  pressure, 
but  quickly  refilling,  and  swelling  up  on  coughing  or 
crying.  When  under  a  mucous  membrane  they  are  of  a 
bliiish-purple  colour.  The  skin  or  mucous  membrane 
covering  them  may  be  natural,  or  it  may  be  affected  with 
the  capillar}'  varietj^  of  ntevus.  Their  favorite  seats  are 
the  lips  and  cheeks,  the  scalp,  organs  of  generation,  back, 
and  nates.  They  may  graduallj'  increase  in  size,  remain 
stationary,  or  undergo  a  spontaneous  cure. 

Treatment. — The  indications  are  to  remove  or  to  destroy 
the  uicvus  with  as  little  scarring  as  possible.  This  may 
be  done  by,  1,  excision  with  the  knife  ;  2,  ligature;  3, 
coagulating  injections ;  4,  sctons;  5,  electrolysis. 

1.  Excision  witli  the  hiifo  is  a  ra])id,  painless,  and 
effective  method,  and  where,  as  in  the  li]),  by  removing  a 
Y-.<hai)ed  piece  a  mere  linear  scar  is  left,  is,  perha])s,  the 
best.  To  avoid  hiemorvhago,  however,  the  incision  should 
1)0  made  wide  of  the  growth. 

2.  fji(j(itiire  is  a  sure,  simple,  and  safe  method,  but  is 
painl'ul,  slow,  a,nd  leaves  a  scar.  TIk^  ligaturt!  may  be 
applied  in  .several  ways.  All  tha.t  can  be  said  is  that 
the  ligature  should  consist  of  wlii])-C(n'd  or  China  silk ; 
that  it  .should  be  a])plied  by  a  iiicvus  ucjedle,  (\itlier  sub- 
cutancously,  or,  if  this  is  impracticabh-,  through  an  in- 
cis)(m  made  in  the  skin  iMnuid  the  mevus;  and  that  it 
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should  be  tied  tightly  in  a  reef  knot  to  ensure  comjilete 
strangulation. 

3.  Cougnlafliu/  injections. — The  materials  most  often 
used  are  perchloiide  of  iron,  carbolic  acid,  and  chloride  of 
zinc.  Only  a  drop  or  two  should  be  injected,  as  other- 
wise sloughing  may  occur,  or  the  coagulation  may  spread 
to  the  blood  in  the  veins,  and  embolism,  resisting  perhaps, 
in  sudden  death,  may^  ensue.  To  avoid  this  accident  the 
base  of  the  nfevus  must  be  compressed  by  a  clamp  or  a 
ligature  during  and  for  a  short  time  after  the  operation. 

4.  Setoiis. — A  simple  thread,  or  one  soaked  in  per- 
chlbride  of  ii'on,  passed  through  the  nrevus  and  left  in 
for  a  week,  may  eiiect  a  cure  by  causing  adhesive  in-  . 
flammation.     This  method  is  sometimes  useful  where 
others  are  inapplicable. 

5.  Ekdrohjsis  is  indicated  when  it  is  important  to  save 
the  skin  and  reduce  the  scar  to  a  minimum,  as  in  venous 
ncevi  about  the  face.  It  consists  in  passing  two  or 
more  needles  into  the  najvus  in  different  situations, 
and  sending  a  weak  constant  current  through  them  ;  or 
better,  passing  needles,  connected  only  with  the  positive 
polo  of  the  battery,  into  the  nasvus,  and  rubbing  a  rheo- 
phore  connected  with  the  negative  pole  over  the  skin  of 
some  other  part  of  the  body.  Should  bubbles  of  gas 
escape  the  current  must  be  reduced  in  strength.  Before 
removing  the  needles  from  the  na^vus  the  ciu-rent  should 
be  reversed  for  a  few  seconds  in  order  that  the  salts  of  iron 
may  be  formed  around  the  needles,  and  so  prevent  bleeding 
froin  the  punctures.  The  operation  must  be  repeated 
many  times,  as  if  too  strong  a  current  is  used  sloughing 
\n\\  take  place. 

AiiTEKiAL  VAKix,  or  a  dilated,  tortu(nis  and  irregularly 
pouched  conditicm  of  an  artery  similar  to  that  of  a  vein 
in  varix,  ciusoni  AXEUiasjr,  or  a  jnilsnting  tumour  com- 
posed of  seA-eral  lengthened,  dibited  and  pouched  arteries, 
and  ANEUiiTSJr  by  AXASTOjrosis,  or  a  localised  dilatation 
of  arteries,  "s-eins,  and  capillaries,  are  too  rare  to  reiiuiro 
description  here. 

DISEASES  OF  THE  LYMrilATICS. 

LYjStru.vxoi  ris  or  inflammntion  of  the  lymphatic  ves- 
sels is  generally  associated  with  more  ov  less  inHanimation 
of  the  lymphatic  glands.  Causes.— The  most  common 
cause  is  "the  absoriition  of  septic  or  of  infective  products 
from  a  wound,  which,  however,  is  often  very  sliglit,  such 
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as  a  simple  scratcli,  abrasion,  sting,  or  punctnre more 
rarely,  the  inflammation  may  follow  npon  mere  iii'itation 
of  the  skin,  as  a  chafe  of  the  heel,  excessive  friction,  or 
sun-bnrn.  Pathology. — The  walls  of  the  Ijmphatics  be- 
come infiltrated  with  cells,  swollen,  and  softened,  whilst 
the  endothelium  is  shed,  and  the  lymph  contained  in  the 
vessels  often  undergoes  coagulation.  The  inflammation 
spreads  to  the  siui-ounding  tissue,  but  seldom  higher  in 
the  coiu'se  of  the  lymphatics  than  the  first  set  of  glands, 
which  also  become  swollen  and  infiltrated  and  arrest  the 
farther  absorption  of  the  septic  i^roducts.  It  may  termi- 
nate in  resolution,  or  in  suppui'ation  in  and  around  the 
.glands,  or  more  rarely  around  the  Ij'mphatics  themseh'es. 
Sometimes  the  septic  products  appear  to  escajie  the  glands, 
and  general  blood-j^oisoning  ensues.  Symptoms. — In 
severe  cases,  lymphangitis  generallj^  begins  with  a  chill 
or  ligor,  fiillowed  by  high  tempei'ature  and  fever,  and 
perhaps  vomiting  and  diarrhoia.  Eed  lines,  when  the 
superficial  lymphatics  are  affected,  are  seen  running  from 
the  wound  to  the  nearest  lymphatic  glands,  with  here  and 
there  erysiijelatous-like  patches  of  redness.  There  is 
geneiuUy  pain  and  tenderness,  especially  in  the  region  of 
the  swollen  glands  and  swelling  and  oodoma,  sometimes 
of  the  whole  limb.  It  may  be  diagnosed  from  phlebitis 
bj'  the  redness  being  superficial  and  in  the  course  of  the 
lymphatics,  not  in  the  course  of  the  veins ;  by  the  absence 
of  the  cord-like  and  knotty  feel  of  plugged  veins,  and 
by  the  presence  of  glandular  enlargement ;  from  erysipe- 
las by  the  redness  having  no  defined  margin,  and  gene- 
rally running  in  lines.  The  treatment  consists  in  attending 
to  any  wound  or  abi'asion,  allaying  other  sources  of  irri- 
tation that  may  bo  present,  and  placing  the  inflamed  part 
at  rest  in  an  elevated  position.  Ilot  fomentations  or 
poultices,  or  glycerine  and  belladonna  may  be  applied, 
and  abscesses  should  be  opened  as  soon  as  they  form.  If 
any  swelling  is  left,  pr(\ssure  in  the  form'  of  Scott's 
dressing  or  amnioniacum  and  mei'cury  plaster  may  bo 
used  to  disperse  it. 

Lymi'IIatu;  VAurx  is  very  rai'e.  When  the  superficial 
vessels  are  affectoil,  "  tlie  varix  first  a,ppears  in  the  form 
of  small  elevations,  giving  the  skin  an  appearance  which 
has  been  compared  to  tlie  rind  of  an  orange.  It  sulise- 
quently  takes  tlie  form  of  little  vesicles,  covered  with  a 
thm  layer  of  d(;rmis"  (Erichsen).  There  is  generally 
some  cedema,  and  often  a  discharge  of  lyni])h'.  Treat- 
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ment. — Sliglit  elastic  pressui-e,  and  protection  from  iujiu-y 
or  irritation. 

Lyiviphatic  FISTULA,  though  exceedingly  rare,_  is  a 
condition  sometimes  met  with,  and  more  especially  in  the 
groin,  scrotnm,  or  labitim.  It  is  said  to  be  due  to  a 
woimd  of  a  lymphatic,  or  to  the  giving  way  of  a  A-aricose 
lymphatic,  but  the  cause  is  not  clearly  imdijrstood. 

Lymphadenitis,  ur  inflammation  of  the  lymphatic- 
glands,  may  be  acute,  subacute,  or  chi-ouic. 

Acute  and  subacute  inflammation  is  nearly  always 
secondary  to  inflammation  of  the  parts  from  which  the 
afferent  ijmiphatics  proceed.  Indeed,  in  most  inflamma- 
tions, there  is  some  tenderness  of  the  neighbouring  gland^. 
The  lymphatic  vessels  themselves,  although  the  glands 
may  become  extensively  involved,  and  even  suppurate, 
often  escape.  The  inflammation,  however,  rarely  pro- 
ceeds further  in  the  course  of  the  lymphatics  than  the 
first  series  of  lymphatic-glands,  although  it  often  spreads 
to  the  surrounding  tissues  [peri-himphadeniiis).  The 
changes  in  the  inflamed  gland  are  like  those  of  other  in- 
flammations. The  whole  gland  is  enlarged,  the  vessels 
dilated,  and  the  lymph-sinuses  crowded  with  cells.  Micro- 
organisms, similar  to  those  found  in  the  inflammatory 
lesion  giving  rise  to  the  lymphadenitis,  have  been  dis- 
covered in  the  glands.  The  mjns  are  tenderness,  heat, 
pain,  and  swelling,  followed  by  redness  of  the  skin  and 
cedema.  The  gland,  at  first  moveable,  becomes  fixed, 
and  if  the  process  runs  on  into  suppuration,  the  usual 
signs  of  an  abscess  ensue.  Familar  examples  of  lymph- 
adenitis are  seen  in  the  bubo  of  gonorrhoea,  in  the  tender 
glands  of  erysipelas,  and  in  the  suppurating  bubo  of  soft 
chancre.  The  treatment  consists  in  subduing  the  inflam- 
mation of  the  part  from  which  the  hnnpbatics  proceed, 
paintino:  the  glands  with  glycerine  and  belladonna,  apply- 
ing a  hot  poultice;,  and  it'  suppuration  occurs,  in  making  a 
free  incision. 

Chronic  tyuiphadenitis  is  very  common  in  strumous 
children,  especially  in  the  neck.  The  affoctiou  of  the 
"•lands  can  frc([uently  bo  traced  to  some  exciting  cause,  as 
the  irritation  of  pe(iiculi  in  the  head,  cczeinatous  affec- 
tions about  the  mouth,  enlarged  tonsils,  or  canons  teeth. 
In  other  cas(-s,  it  apjiears  to  dei)cn(l  upon  the  pre.^ence  of 
the  tubercb^  bacillus.  See  Struma  and  Tubercle,  pp.  41 
and  -i;?  'I'bc  i,^lan(ls  slowlv  enlarg(\  and  become  infil- 
trated with  small  vouial  cells :  whilst  in  the  tubercular 
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cases,  non-vascixlar  areas  containing  giant-cells,  IjTaphoid 
corpuscles,  and  the  tubercle  bacillus  are  found.  The 
enlargement  may  subside,  or  the  inflammatorj^  products 
maj^  caseate,  and  suppuration  occur  in,  or  in  and  around 
the  gland;  at  times,  the  caseous  mass  may  drj^  up  and 
become  cretaceous,  or  atrojDhy  or  fibroid  thickening  may 
ensue.  In  rare  instances  the  tubercle  may  become  dis- 
seminated, leading  to  general  tuberculosis.  Signs. — The 
glands,  when  those  of  the  neck  (the  most  common  situa- 
tion) ai-e  affected,  become  enlarged  on  one  or  both  sides 
of  the  neck,  without  pain.  They  are  at  first  distinct  and 
moveable,  but  often  coalesce  and  become  adherent  to  the 
surrounding  parts.  After  a  time,  they  may  soften  and 
Break  down ;  the  skin  then  becomes  adherent  and  red, 
gives  waj%  and  a  curdy  pus  is  exuded.  After  the  abscess 
has  thus  oj)ened,  a  portion  of  the  broken-down  gland  may 
be  seen  in  the  floor  of  the  ulcer,  the  edges  of  which  are 
bluish-pink,  and  undeimined.  See  Strumous  Hirers.  The 
ulcei's  are  very  indolent,  and  when  finally  healed,  leave 
characteristic  raised,  puckered,  pinkish- white  scars. 
Concomitant  sigTis  of  struma  are  frequently  pi'esent. 
Trmtinent. — Any  source  of  irritation,  such  as  pediculi, 
carious  teeth,  &c.,  should  be  sought  and  removed,  and 
the  patient,  if  strumous,  treated  as  indicated  at  p.  4;5. 
The  glands  had  better  be  left  alone,  but  should  suppura- 
tion occur,  the  abscess  should  be  opened  early  to  prevent 
scarring.  This  may  be  done  by  a  small  incision,  after 
which  the  capsule  of  the  gland  may  be  cleared  out  by  a 
Volkmann's  spoon.  Should  an  indolent  ulcer  or  sinus 
remain,  as  often  happens  if  the  abscess  is  allowed  to 
Ijiu'st  s])ontanoousl}^  it  should  also  be  scraped  with  a 
Yolkmanu's  spoon,  and  its  edges  destroyed  by  nitrate  of 
silver,  potassa  fusa,  or  bettor,  cut  a,way. 

LYiiriL\jJEXOirA,  or  non-infiammntory  enlargement 
of  the  lymphatic  glands,  consists  of  a  simple  hypertrophy 
of  the  gland  tissu(!,  and  is  often  associafed  witli  Ifiilaviiiia, 
or  an  increase  of  the  white  cor]msclcs  of  the  blood,  and 
with  a  general  hy])(!rtT()pliy  of  tlu!  adenoid  tissue  of  tlio 
body,  especially  of  tliu  sjilcen.  Tlio  mitsv  is  unknown. 
( )ne  or  two  glands  only  may  be  affected  {siiirpi.e  iipirplia- 
'/«(o//)a),_or  many  of  the  glands,  especially  those"  in  tlio 
nock,  axilla,  and  groin ;  or,  indeed,  all  the  glands  of  the 
body,  together  with  the  adenoid  tis.suo  in  otlier  organs 
{JI<>(/<jkins(iit's  (iismse).  The  enlargement  difl'ers  from' that 
of  the  inllammatory  affections,  in  "that  the  glands  remain 
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free  and  distinct,  and  form  smooth,  roiinded  or  egg- 
shaped,  firm,  elastic,  and  generally  painless  swellings, 
■which,  as  a  rule,  do  not  suppiu-ate.  When  one  or  two 
glands  only  are  enlarged,  the  general  health  is  not 
affected  ;  but  when  many  are  inyolved,  and  esi)ecially 
when  associated  with  a  leuka?mic  condition,  the  patient 
rapidly  emaciates,  becomes  antemic,  the  spleen  en- 
larges, diarrhoea  or  dropsy  may  set  in,  and  death 
usually  results  from  exhaustion,  or,  it  may  be,  from 
the  pressure  of  the  enlarged  glands  upon  the  trachea, 
bronchi,  or  some  vital  organ.  Treatment. — Where  one  or 
two  glands  alone  are  enlarged  they  may  be  removed ;  but 
where  large  numbers  are  affected,  no  sui'gical  treatment 
is  of  any  avail,  although  if  a  gland  is  pressing  upon  the 
trachea,"  &c.,  it  may  be  removed,  or  tracheotomy  per- 
formed. In  the  non-leuka;mic  forms,  arsenic,  in  increasing 
doses,  may  be  given  internally,  with  iron  and  cod-liver  oil. 
For  the  treatment  of  the  disease  when  associated  with 
leukfeniia,  see  a  work  on  Medicine. 

LYMPiiO-SAECOiiA  is  the  term  sometimes  applied  to 
primary  sarcoma  occurring  in  a  lymphatic  gland.  (See 
Sarcoma,  p.  72). 

DISEASES  OF  SERVES. 

Neuritis,  or  inflammation  of  nerves,  occurs  in  the 
sheath  or  connective  tissue  binding  the  nerve-fibres 
together,  and  is  therefore  a  perineuritis,  or  interstitial 
neuritis,  and  not  an  inflammation  of  the  nerve  substance. 
Causes. — Injury,  cold,  rheumatism,  syphilis,  tubercle, 
lead-poisoning,"  gout,  diphtheria,  alcoholism,  and  fevers. 
Pathology.— la.  the  acuter  forms,  the  nerve  appears 
slightly  rod  and  swollen;  and  later  infiltrated  with 
inflaminatory  exudation.  In  the  more  chronic  cases  the 
sheath  and  interstitial  connective-tissue  nppe;n'  thickened, 
whilst  the  nerve-flbres  arc  more  or  loss atroi)hicil.  When 
following  an  amputation,  partial  di-s-ision  with  laceration, 
or  gunshot  injru-y,  the  inflammation  generally  spreads  up 
the  nerve  from  "the  seat  of  injury  {asreitdiu;/  neuritis). 
Hi/iiijitoiii^.—T\\cvo  may  bo  tenderness  on  ]>ro.<sure,  or  con- 
tinuous ])ain  with  exacerbiitions  in  the  course  of  a  nerve 
and  its  ]teriphcral  branches,  tingling  and  numbness  in  the 
part  supplied  bv  it,  and  occnsioniilly  si>asin  of  the 
muscles.  The  pain  is  genei'ally  worse  at  night,  and 
increased  on  movement.  At  times  the  nerve  may  be  felt 
to  bo  swollen,  and  there  may  be  loss  of  sensation  or 
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muscular  paralysis  iu  tlie  i^art  it  supplies.  The  acute 
cases  are  attended  with  slight  fever.  In  the  traumatic 
form,  i)ressm'e  at  the  seat  of  injury,  or  over  the  bulbous 
end,  may  cause  great  pain  and  muscular  spasm.  Treat- 
in(,id.— The  cause,  if  possible,  should  be  removed,  alcohol 
forbidden,  and  appropriate  remedies  given  if  there  be 
gout,  syphilis,  or  signs  of  lead-poisoning,  &c.  Locallv, 
hot  fomentations  or  leeches,  or  belladonna  and  glycerine 
may  be  applied,  and  later,  blistering  fluid  along  the 
course  of  the  nerve.  Absolute  rest  of  the  part  supplied 
by  the  nerve  is  imperative.  In  the  traumatic  form 
following  amputation,  stretching  the  nerve  relieves  for 
a  time;  but  cutting  out  the  bulbous  end,  division  of 
the  nerve,  or  resection  of  a  portion,  though  said  to  do 
go-od,  have,  m  my  experience,  failed  to  do  so.  Percussion 
of  the  nerve  is  well  spoken  of. 

Neuralgia  is  the  term  applied  to  pain,  generally  of  a 
paroxysmal  and  violent  character,  in  the  course  or  distribu- 
tion of  a  sensory  or  mixed  nerve.  The  causes  of  nem-alo-ia 
are  verj^  various.  Thus,  it  may  be  due  to-1 ,  pressure'on 
a  nerve  by  a  tumour  or  aneurism,  or  involvement  of  its 
end  m  a  scar ;  2,  the  presence  of  a  foreign  body  iu  a 
fn'Zh  \'''^'''/'r^^^l^f.  «f  nerve  from  injury,  exposure 
to  cok  ,  e\:c.  :  4,  irritation  or  injury  of  another  nerve  or 
Its  endings  transferred  or  reflocted-c.^/. ,  supra-orbital 
neimilgia  due  to  carious  teeth,  pain  in  the  back  conse- 
quent on  uterine  disease ;  5,  some  constituti.mal  con- 
fhtiou  as  debihty  induced  by  excessive  child-bearing 
mental  depression,  hysteria,  exposure  to  malaria,  &c  ■ 

caiLses.     Syvijjtmns.~The  most  usual  arc  pain  in  the  dis. 
tnbution   or  course  of  a  nerve  or  of  seA-oral  ner^•es 
generally  violent,  shooting,  paroxysmal,  and  tinglin.-' 
Attunes  it  may  be  attended  with  spasm  of  the  nms  cl"  s" 
hyp..r.secret.on  of  the  glands  and  derangements  of  S  ' 

depends  upon  neuritis,  may  often  be  relieved  by  pres- 
Mue.    It  IS  most  common  in  the  fifth  nerve,  the  sciatic 
i.orve,  and  intercostal  nerves.    At  other  time     l^s  hx  ! 
ized  to  one  organ,  as  the  testis  or  breast,  or  t  a  oint  A 

,  M.H,  I  nies  itfects  the  hlth  nerve.    The  paroxysms  are 
^^.ort  duration,  but  of  a  most  excruciating  u^^^ 

Migi.test  cause,  as  pressure  over  the  b.uiy  canal 
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through  Which  the  nerve  emerges^on  the  foe.,  a  draught 
of  cold  air,  taking  food,  &c^    The  P^tholo  J  ^^^^^ 

quite  unknown,    ^'"'^i' ^^^S^^S^'^ 

ihich  is  not  apparent,  often  ^^^t^^^^^g  ^erve  may 

Thus,  pain  in  the  ^^^^XrH  ifa  iohi    ioint  disease.  It 
simulate  pleurisy  ;  neuralgia  m  a  ]ou^^^^ 

amy  be  clistingaushed  f  rom  .xich 

riuflamma^on^  iS^St^eS  cutaneous  sens, 
deformity  ;  tM  pi|'^^  ,  .  g  -.n-essiu'e  reheves  it. 
hility ;  and  often  by  the  g  ^J^^^^  J  ,e^0Te  the  cause, 
,    Treatment.— n\Q  hist  ,         n      -jj^U-S,  carious 

for  which  a  careful  f jj^  S's  removed,  &c. ; 
teeth  should  be  extracted  ±0161  n  bo^^  ^  ^^^^^^ 

the  general  health  i^P^^^^iJ^^i^S^'o  ■  other  cinstitu- 
fresh  air,  &c. ;  and  f  ^^J',  ^^'i;^^^^^^  means,  men 
tional  diatheses  comba  e  ^^P^ent  must  necessarily 
no  cause  canbe  discovered  the  tieatm  ^^^^.^ther  must 

he  empirical;  and  when  Tuimne  ill  large  doses, 

be  tried.  Thus,  ^^^t'^^'^-f  J'^X'Tof  a  grain,  niti-o- 
arsenic,  aconitme  beginmng  wi  h       o     ^.^^^  ^^^^^.^^^ 

glycerine  in  one  nimun  clones  of  a  1  may 
croton-chloral,  S^^^^^^^X  tl^e^  may  be  painted 
successively  be  f^■•=l^^,l^°^fthe  eontinuous  cm-rent,  the 

withtinetme  of  ^^'"^^  ^ 'x^.^^teS  ^^U^^^     ov  morpkia  or 
actual  eauterv,  or  snnv^l  b^^^^^^^^  , 

osmic  acid  injected.  '^^'j^'"  out  of  the  nerve,  have 
and  neurectomy,  or  cuttm   a  in  ^  .^^  hut  veiy 

long  been  l--^tised,  but  a^e^^  ^^^^^^  holds  out  better 
temporary  beneht.     ^^^^^    •  eutting  down  upon 

prospects  of  success.    It  cma.i  ^^^^^  aneurism 

Ihe  ierve,  catclung  it  ^ stretching  both  the 
needle  passed  benea  h  i    ana  ^^^^^     uerve  ^vnl 

proximal  and  distal  end.    xm  .^^  ,ize  biit 

iear  without  brcakmg  of  ^^^l  ^^^-^  which  is 

is  very  con.sulerablc.     .Hit,  ^ 
i^thne^  stretched  J-^-^J^i,:  ,^;,1^  bv^t  without 
patient  can  be  ^  Zro^Zlo^ov,         ho  stretolmd 

Se  leg  on  the  tlugk,  J  ^  nn  produced  by  nerve- 

body.  The  ettec  ;n  <  ^  ' aJpend  upon-1 .  some 
.stretching  ^^.^•{"""'^it .  , kunents  of  the  nerve  ^"luch 
alteration  ul  %''^f;^'£^l,^yo.c.idvos,  '2.  some  altera- 
S^.£^:i^o;tr;^-upply;or3.  the  break- 
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mg  do^-n  of  adhesions  which  may  have  formed  around  it. 

1*  mirequently  practised  for  obstinate 
Sv  neuralgia.    The  relief  it  gives  is  xmfortu- 

enni  nf '       "^f   Permanent,    though  considerable 
of  fr™'t/'"''"  and  after  the. 

anv  rnff  f       P'^^^^  t^e  Operation  may  l)e  repeated.  At 
anj  rate  it  appears  to  give  more  Lasting  relief  than  either 
neurotomy  or  neurectomy.    Cases  of^pileptifm  n  neu 
eSrnl    1  ^^^^  ^^^^^^^^^  all  other  treiment,  have  in 
several  mstancas  been  greatly  benefited,  if  not  cured  bv 
the  excision  of  Meckel's  gano'lion  ^ 
TmiouRs  OF  XEUVES,  whatever  their  structui'e  were 
formerly  called  neuromata.  This  term,  how- 
ever,  should  be  restricted  to  that  rare  form 
whil  ^r'i'°'''^        ^^^'^^  elements  ; 

called  fibromata,  sarcomata,  &c.,  as  in  other 
situations,  according  as  they  consist  of  fibimi 
tissue,  sarcoma  elements,  &c. 

^//e^r«e  ueawmata  are  exceedingh-  rare 
and  call  for  no  fui'ther  mention.  ^  ' 
I  hejih-onmtn,  though,  like  other  tumours  of 
neives,  ar  from  common,  are  the  variety  most 
frequentlj^  met  witli.  They  grow  fiSi  the 
connective  tissue  either  of  the^heath  or  its 
prolongations  within  the  nerve ;  in  h^  ?atter 

t^S^'^Sf^^^'^'^^  spread  ou/^ 
nem  (iig.  ,0)     They  are  generallv  sino-le 
here  may  be  several  on  tlie  same  or  on 
bffeient   nerves.      Signs.—^hQx   occur  n\ 

he  courso  of  a  nerve,  and  are  often  ac- 
ompanied  with   numbness,  tinglin  "  and 
perhaps  miiscular  spasm  in  the  p^i.t^^t  .J^'! 
f  «^'ayed  I'rom  side  to  side 

mr^^^\^%r''''^  "i'  <l'-uin  tL; 
m    axi.^  of  tlic  ner^•e.     Another  form  of 

brons  umour  connected  with  nerves  i"  the 
S  :  T'"'"^  subcutaneous  tZZ  )^ 
aget  which  (,ccurs  as  a  small  nod.de  benea  h 

^t,  or  if  tli^      t  St  -^'"^^ 

10.  alTe<:ted  portio  h!  ;    ?o  r^^^ 

^vide.1  nerve-nds     T  )  I      i^  ^''"^  suturing  tlie 

readily  rennn-ul  by  ILS!^  subcutaneous  tnberclo 


Fig.  70.— 
A  median 
nerve, with 
a  tuiiioiu- 
over  whiuli 
the  fiia- 
meiits  are 
spread  owi. 
(.St.  Barth- 
olomew '  M 
Hospital 
Museum.) 
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The  myxomata  are  the  next  most  common  tumours  of 
riprves  and  si\e  rise  to  similar  symptoms. 

m  ;«r;lr«ia,  though  more  rare,  may  also  be  met  with 
in  nerves  and  are  sometimes  multiple.  . 

CoKVULsiVE  or  MUSCULAU  TIC,  or  histrionic  spasm  as 
it  is  sometimes  called,  is  a  convulsive  t^rtchin^^^  the 
muscles  of  the  face,  due  to  some  form  1"^™'".°  ^'^t 
Wl  nerve,  the  ottieS  h  n'er^^^  sSetch- 

called  for. 

SURGICAL  DISEASES  OF  THE  SICIX. 

^^'^■p'ps   -nv  small  excrescences  on  the 
h?  rhy  tl.^;^^^ 

dermis.  The  folh.wing  vanctic.  aie  dc^^^^  ^^^^^^^^ 

^•^"^'^"^  W^;r;ic^S^  'naiy  ahout  the  back, 
occur  as  l)ro\\nisli  clo^.ul       o        j-;  ^rcror/ron-a'. 

neck,  and  arms  ot  old  IJl^l^^soc  in^-room  porters  and 
eumnum  on  the  hand.  ^  J^^'^  J^fj^^  NVith  on  the 
,Horbid  anatomists.  '  ///it!  t  ,n  of  -onorrhwal  or 

.,„itals  as  the  result  o^  the  m  a  un  ^.^^^^  ^^^^^  ^^^^ 
other  morbid  dischaigcs.  o. 


SURGICAL  DISEASES  OF  THE  SKIN-. 


307 


scrotum  of  chnnuey-sweeps,  and  are  so  frequentlj^  the 
starting-i3omt  of  the  s^reep's  cancer.  6.  Conr/mUal  warts, 
which  take  more  the  form  of  irregularly  shaped  growths 
than  of  true  warts,  are  not  A^erv  common.  Treatment.  — 
Common  luarts  often  disappear  spontaneously.  They  may 
be  readily  destroyed  by  such  caustics  as  salicylic,  acetic, 
and  nitric  acid,  or  nitrate  of  silver;  or  they  may  be 
snipped  off  by  the  knife  or  scissors,  or  ligatured.  Senile 
warts  when  large,  had  better  be  excised.  The  snot  wart 
ought  to  be  remoTed  at  once  by  the  knife.  The  acid 
nitrate  ot  mercury  is  highly  spoken  of  as  an  application 
to  verrucce  necrof/enicce. 

Clayus.— Corns  consist  of  localized  thickenings  of  the 
epidermis,  and  although  they  may  occur  on  any  part  of 
the  body  that  has  been  subjected  to  intermittent  pressure 

tight  or  badly-fittmg  boots,  especially  where  high  heels 
have  been  worn,  and  the  weight  of  the  body  has  thus 

are' deS  ^t^^'^^■^"  ^^^^^^  T.^o  wieS 

aie  descubed,  the  hard,  occurring  on  exposed  parts  par- 
ticularly the  dorsum  of  the  toes,  and  the  soft,  situated 
between  the  toes,  where,  in  addition  to  pressmC  the  paits 
are  subjected  to  moisture.  A  hard  corn,  on  section,  is^seen 
tobemore  orless  conical;  and  it  is  the  pressure  of  the 

tiaT  causes'  '1'^''''^'^  the  coriun 

that  causes  the  pam.  At  times  a  bursa  is  devoloned 
beaea  h  the  corn.  At  other  times  suppuration  S? 
and  the  pus  bemg  prevented  from  escaping  by  the 
hardened  cuticle,  gives  rise  to  great  tension  pain  and 
consequent  inflammation  of  the'skin  and  submtaneous 
issue  arotuid  and  may  even  terminate  in  ulccnS 
^.hich  may  extend  deeply  into  the  foot.  TrJnn  t  A 
hard  corn  should  be  pared  down,  and  then  painted  u^l^ 
and  niormng  with  salicylie  acid  and  col  o  lio  T  7 
;;.ea.rt„no  all  pressure  slJould  be  rr.™n;^  ^.u^^o  '" 


Hoft  ...ns  should  bo  ulio;;;;  to  wrz"ndi  ^  i 

beneath  a^^^rn!  -  Sn^^li^^S;:  ^n^vf 'V'^r 
pus  will  give  inunediato  relief.        °  ovacuato  the 

C'lULKLAixs  are  local  congestions  of  fho  «l-;„  i  i 
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circulation.  Tliej-  commonly  occur  on  the  fingers  and 
toes  ;  less  frequently  on  the  nose  and  ears.  Thej^  present 
a  sharply-defined,  Lluish-red  blush  of  erythema,  disap- 
pearing on  pressure,  and  slowly  retm-nmg.  In  severe 
cases  the  skin  becomes  dusky  and  purplish  m  colour, 
and  the  cuticle  gives  way,  leaving  a  raw  surtace 
(brol-en  chilblaivs).  They  are  attended  with  intolerable 
itching.  Treatment.— The  general  circulation  should  be 
promoted  by  exercise  and  good  food,  and  the  local  by 
stimulating  liniments,  the  parts  being  kept  warm  by 
woollen  gloves  or  socks.  When  the  cliilblain  is  broken 
it  may  be  dusted  with  iodoform,  or  dressed  with  oxide  ot 
zinc  or  soap-plaster.  Ai'senic  internaUy  appears  some- 
times of  service.  .  ., 

Onychia,  or  oxychia  m.^igxa  as  m  severe  cases  it  i^^ 
sometimes  called,  is  a  chronic  imhealthy  inflammation  oi 
the  matrix  of  the  nail,  attended  with  ulceration  and  a 
foetid  purulent  discharge.   It  is  most  frequently  met  with 
in  strumous  childi-eu  as  the  result  of  a  crush  of  the  fingei 
or  some  sHght  injury  ;  but  it  may  depend  on  syi^hilis  or 
more  rarel|  on  eczema  or  psoriasis  oi  the  matnx,  oi ,  it> 
inoculation  with  the  parasite  of  rmgworm.    In  a  tyi^ica 
case  the  end  of  the  affected  finger  is  swollen  and  inflamed 
and  of  a  dusky  or  livid  red  colour,  whilst  the  nail  i. 
blackened,  shrimken,  loosened  from  its  matrix  sur- 
rounded by  a  crescent  of  unhealthy  ^^^'^.^^-^^^.^^^^^^^^ 
in  a  very  foetid  discharge.    It  is  exquisitely  tende  to  the 
touch.    In  severe  cases  the  ulceration  mav  extend  to  the 
bone  and  neighbouring  joint,  and  the  ast  rl||J J- ; 
Trcatment.-Tho  nail,  if  black  and  ^^^•^^^^if/^^^^^'^ 
removed  by  forceps,  the  wound  powdered  with  odotonii 
or  X  e  of  lead^ol-  dressed  frequently  with  a  lotion  ol 
S.uoi  arsenicalis  or  nitrate  of  silver.  _  In  strumous  sub- 
ects  am  rupiiatc  constitutional  remedies  inust  be  given, 
ind  sho    d  there  be  a  suspicion  of  constitutional  syplulis 
the  mrt  should  be  dusted  with  calomel,  or  dressed  with 
Sac&  and  mercury  or  iodide  of  P-^—J-:;;!;- 
ternally.   In  some  inveterate  cases  it  n  ay  ho  nece..an  to 
shavo  aw.'iy  tiio  matrix  or  destroy  it  with  caustics. 
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larger  central  one.  Thej'  are  nsnally  situated  on  the 
neck,  nates,  back  of  the  hand,  and  back.  Though  most 
common  in  the  young,  they  may  occur  at  all  ages.  The 
ranses  are  numerous.  As  jiredisposing  may  be  mentioned 
change  of  habit,  a  too  exclusivelj-  meat  diet,  diabetes, 
albuminuria,  alterations  in  the  blood  depending  on  acute 
disease,  the  emanations  of  sewer  gas,  change  of  season  or 
air,  and  cachectic  conditions  however  induced.  The  ex- 
citing cause  is  any  local  irritation,  such  as  chafing  of  the 
neck  by  the  collar,  or  of  the  nates  in  rowing,  the  irritation 
of  morbid  fluids  in  making  ptist-m orte in  examinations,  &c. 
But  frequently  no  efficient  cause,  either  constitutional  or 
exciting,  can  be  discovered.  A  micrococcus,  which  is 
always  present  in  boils,  is  thought  by  many  to  be  the 
essential  cause.  Signs. — A  boil  begins  as  a  red  pimjjle, 
usually  with  a  hair  in  the  centre,  and  as  it  increases  in 
size  forms  a  painful,  dusky,  purplish-red  and  conical 
swelling,  with  a  flattened  apex.  The  inflammation  maj^ 
at  times  subside,  and  the  boil  gradually  disappear  {Mind 
hoil).  More  often  the  cuticle  separates  at  the  apex,  a 
vesicle  forms,_  bursts,  and  leaves  a  yellow  slough  ex- 
posed, which  is  cast  off  as  a  central  core  through  a  single 
opening.  _  Trecttmcnt. — A  boil  may  sometimes  be  aborted 
by  plucking  out  the  central  hair,  injecting  with  carbolic 
acid,  applying  nitrate  of  sih'er,  or  painting  it  over  with  a 
thick  layer  of  collodion.  Should  these  fail,  a  linseed-meal 
poultice  or  hot  fomentations,  and,  where  there  is  much 
pain,  glycerine  an(l  belladonna,  may  be  applied,  and  after 
it  has  broken,  a  simple  hoahng  ointment.  An  incision 
may  occasionally  be  necessary.  "  The  C(mstitutional  treat- 
nient  consists  in  attention  to  hygiene,  regulatiijn  of  the 
diet  and  secretions,  administration  of  tonics,  &c.  Arsenic 
and  sulphide  of  calcium  have  at  times  Ijeen  found  useful. 

Carbuncle  is  a  specific  sjjreading  inflammation  of  the 
subcutaneous  tissue  involving,  to  some  extent,  the  over- 
lying skin_  and  terminating  in  gangrene  of  tlio  affected 
tissue,  which  is  discharged  in  the'^form  of  sloughs.  It 
differs  from  a  boil  in  that  it  is  of  larger  size,  lu'is  a'ten- 
dcncy  to  spread,  and  is  flattened  instead  of  conical  ;  'ther(^ 
is  greater  brawniness  of  the  surrotuiding  tissues ;  the  skin 
gives  way  at  several  places  instead  of  at  the  a,pox ;  the 
gangi-enous  tissue  is  discharged  in  the  form  of  slo'uo-hs 
instead  of  as  a  cort! ;  and  it  is  accomiianiful  by  seveiM?  con- 
stitutioniil  synii.toms.  C\i„sc~Auy  vitiated  state  of  the 
constitution,  such  as  may  be  iiidiired  l)y  too  lii-'h  or  too 
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poor  living,  gout,  diabetes,  albuminuria,  tj'pbus  or  other 
acute  fevers,  prolonged  lactation,  and  the  like.  Friction 
or  pressure  are  mentioned  as  exciting  causes,  and  are 
said  to  explain  the  frequency  of  its  occm-rence  on  the 
nape  of  the  neck,  back,  and  nates.    It  is  more  common 
in  men  the.n  in  women,  and  does  not  usually  occur  till 
after  the  middle  period  of  life.    It  is  especially  dangerous 
when  associated  with  diabetes,  and  when  it  occurs  on  the 
face  and  scalp.    In  the  formei'  situation,  suppurative 
phlebitis  of  the  angular  vein,  with  extension  of  the  in- 
fective  thrombi  through  the   ophthalmic  vein  to  the 
cavernous  and  other  blood  sinuses  in  the  skull,  and 
consequent  meningitis  or  general  blood-poisoning,  is  the 
danger  to  be  apprehended.    Symptoms. — It  begins  as  a 
hard  painftil  swelling,  accompanied  by  fever,  generally  of 
a  low  type  and  with  marked  depression.    The  swelling 
rapidly  spreads,  and  forms  a  flattened,  generally  more  or 
less  circiilar,  elevation  of  the  skin,  surroimded  by  con- 
siderable brawny  induration  and  redness.    At  first  red,  it 
soon  becomes  purplish- red,  dusky  or  livid.  Vesicles  form 
over  its  surface,  and  on  bursting,  leave  a  number  of  aper- 
tures in  the  skin  through  which  a  greyish-yellow  slough 
is  seen.    The  apertures  then  coalesce,  and  the  slough  is 
gradually  tlii'own  off,  leaving  a  granulating  wormd ;  or 
the  inflammation  continues  to  sin-ead,  and  the_  patient  may 
sink  into  a  lowtyphoidor  dehrious  state,and  die  of  asthenia 
or  of  blood-poisoning  (saprremia,  septicfemia,  or  pyremia). 
Treatment. — The  strength  must  be  supported  by  fluid 
nourishment,  and  stimulants  as  indicated  by  the  pulse  and 
temperature ;  the  patient  should  have  abundance  of  fresh 
air,  and  should  not,  if  it  can  be  avoided,  keep  liis  bed. 
Opium  should  be  given  when  there  is  much  pain.  _  Locally, 
a  crucial  incision  was  formerly  a  favourite  practice,  but  it 
is  attended  with  so  much  hivmorrhage  that  unless  the 
patient's  powers  are  good  it  should  not  be  made.  Some 
recommend  the  introduction  of  ]iota,ssa  fusa  into  the 
carbuncle,  and  speak  highly  of  the  plan  as  a  method  of 
arresting  its  ])rogress  while  still  small.     Others  apply 
strapping  firmly  over  it,  leaving  an  aperture  for  the  escape 
of  the  discharge  through  the  centre.    Others  again  make 
a  subcutaneous  incision  when  there  is  much  pain  and  ten- 
sion; whilst  bv  the  majority  of  surgeons  the  expectant 
treatment  of  meielv  ])oulticing  is  followed.    Poultices  are 
open  to  the  (ibjectidii  that  thevtend  to  produce  putrefaction 
of  the  sloughs,  and  as  their  chief  use  is  the  appbcatiou  of 
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heat  find  moisture,  a  better  siibstitute  is  some  hot  anti- 
septic lotion,  or  spougiopiline  steeped  in  hot  antiseptics. 
When  the  sloughs  have  separated,  the  wound  shoiild  be 
treated  as  a  granulating  ulcer,  but  as  it  is  often  slow  in 
healing  it  may  require  stimulation  witli  resin  ointment, 
Permian  balsam,  &c. 

Lupus  vulgaris  is  a  disease  of  childhood,  and  seldom 
begins  after  the  age  of  puberty.  It  is  characterized  by 
the  formation  of  yellowish-ied  nodules  in  the  skin  or 
mucous  membrane,  and  subsequently  by  scarring  and 
often  great  destruction  of  the  affected  tissues  and  much 
deformity.  The  cause  is  unknown,  but  it  is  believed  by 
many  to  be  of  the  natm-e  of  a  local  tuberculosis,  depending 
on  the  presence  of -the  tubercle  bacillus.  Fatholor/  i/. — The 
deeper  layers  of  the  corium  become  infiltrated  with  small 
round  cells,  amongst  which  new  capillaries  are  formed. 
In  this  granulation-like  tissue  are  found  non-vascular 
areas  resembling  in  structure  miliary  tubercles  and  in 
them  the  tubercle  bacillus  has  at  times  been  discovered. 
The  small-cell  infiltration  extends  along  the  vessels, 
sweat-glands,  sebaceous  glands  and  hair-follicles,  and 
may  finally  involve  the  whole  of  the  corium.  The  granu- 
lation-lilie  tissue  may  then  either  undergo  atrophy  and  he 
partially  absorbed  -without  ulceration,  though  leaving, 
nevertheless,  a  permanent  scar  [Liipm  non-excedens) ;  or  it 
may  undei'go  caseation,  and  the  cuticle  giving  way,  break 
down  into  an  ulcer  {Liijms  excedens). 

SUjns. — The  disease  begins  as  reddish  or  amber  coloured, 
semi-transparent,  jelly-like  nodules,  the  colour  of  which 
does  not  comj^letoly  disappear  on  i)ressure.  The  nodules 
later  become  slightlj' elevated, and  several  coalesce,  forming 
larger  nodules  or  tubercles,  over  which  the  cuticle  forms 
.slight  scales.  In  the  mm-cxcedens  variety  the  centre  of 
the  patch  undergoes  ati'ophy  and  partial  absorjition,  leaving 
a  slightly  depressed  whitish  cicatrix.  In  this  way  the 
disease  may  become  cured  ;  or  while  cicatrization  is  taking 
place  in  the  centre  the  disease  may  continue  to  sjn'cad  at 
the  margins.  In  lujyim  cxn-dmis,  the  hqious  patch  breaks 
down  and  ulcerates,  the  surrounding  skin  often  becoming 
inflained.  The  edges  of  the  ulcer  are  raised,  whilst  its 
base  is  smooth,  red,  and  spongy  looking.  The  ulceration 
may  proceed  gradually  or  rapidly,  and  extend  through  the 
skin  or  nnicous  membrane  to  the  underlying  structures, 
destroying,  as  when  the  nose  is  attacked,  skin,  nuicons 
membrane,  nuiscle,  cartilage,  in  fact  everything  exce])t 


312 


DISEASES  OE  SPECLIL  TISSUES. 


bone.  The  favourite  seat  of  luims  Tiilgaris  is  the  face, 
esi^ecially  the  ahi  of  the  nose ;  but  it  may  attack  the 
skin  and  mucous  membrane  of  almost  anj-  ]5art.  It  is 
more  common  in  females  than  in  males.  From  tubercu- 
lar sjqjhilis,  the  affection  for  which  it  is  perhajos  most 
likely  to  be  mistaken,  it  may  be  disting-uished  bj'  the  age 
at  which  it  began,  the  history  of  the  case,  and  the  absence 
of  concomitant  signs  of  syphilis. 

Treatment. — The  lupous  patch  should  be  thoroughly 
scraped  with  a  Volkmann's  spoon,  the  scraping  being  con- 
tinued as  long  as  any  soft  lupoid  material  comes  awaj', 
and  imtil  the  tissues  feel  hard  and  resisting  to  the  spoon. 
The  actual  cautery  is  then  bj^  some  applied  to  the  raw 
surface,  but  it  is  not  necessary.  The  woimd  should  be 
dressed  with  iodoform  or  other  antiseiitic,  and  healing  is 
quickly  accomplished  with  comparatively  bttle  scarring. 
Internally,  cod-liver  oil,  arsenic,  or  the  phosphate  or  the 
iodide  of  iron  may  generally  be  given  with  advantage. 

Lupus  erythematosus  is  a  chi-onic  inflammation  of 
the  sebaceous  follicles  and  siu'rounding  connective  tissue. 
Patholocjy. — The  capillaries  of  the  follicles  become  dilated, 
and  the  tissues  infiltrated  with  small  round  cells.  The 
follicles  then  become  enlarged  and  distended  with  seba- 
ceous material,  which  exudes  and  forms  greasy  scales  on 
the  surface  of  the  lupous  patch.  These  scales,  on  removal, 
are  found  continuous  with  the  plugs  of  sebaceous  mate- 
rial filling  the  follicles.  Later,  the  foUicles  are  destroyed, 
and  the  infiltrating  cells  converted  into  cicati-icial  fibrous 
tissue.  The  cause  is  unknown,  but  it  is  believed  to  depend 
neither  on  syphilis  nor  on  struma.  It  has  not  been  proved 
to  be  hereditary,  and  it  is  not  contagious.  _  Sii/iis. — It 
begins  most  commonly  on  the  chocks  or  nose  in  the  form 
of  one  or  more  erythema-like  red  patches,  which  fade 
monrontarily  on  pressure,  and  are  often  attended  with 
itching.  The  patches  become  covered  with  greasy  scales 
continuous  Avith  the  sebaceous  matter  in  the  enlarged 
follicles.  They  usually  sjircad  by  their  slightly  rai.sed 
edges,  leaving"  dry,  pale,  d(>iirosscd  scars  in  their  centre, 
which  are  prodiictive  of  considerable  deformity,  but  ul- 
ceration does  not  occur.  The  disease  is  nearly  always 
symmetrical,  affects  most  commonly  the  cheeks  and  nose, 
less  commonly  the  ears,  scalp,  lips,  backs  of  the  hands 
and  fingers,  and  after  an  apjiarent  cure  is  liable  to  a 
relapse."  It  is  most  frequcMit  in  women,  and  begins  in 
young  adult  life.    It  is  very  chronic  in  its  course,  and  is 
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often  complicated  by  attacks  of  erysipelas.  Treatment. — 
The  general  health  should  be  attended  to,  and  arsenic, 
cod-liver  oil,  or  iron  should  be  given  if  indicated.  Local 
treatment,  however,  is  the  only  efficient  means.  Very 
niimerous  applications  for  relieving  the  itching  and 
promoting  absorption  have  been  recommended,  such  as 
mercurial  plaster,  iodine,  and  oleate  of  zinc  ;  but  the  best 
method  is  linear  scarification,  which  must  be  repeated 
from  time  to  time  for  considerable  periods. 

IxGROwiXG  is^iiL  is  most  frequently  met  with  in  the 
great  toe  as  the  result  of  wearing  tight  boots  and  of 
cutting  the  nail  sqiiare.  The  tight  boot  presses  the  skin 
over  the  sharp  corner  of  the  nail  on  each  side,  and  ulcera- 
tion, attended  by  the  formation  of  exquisitely  tender  and 
exuberant  granulations,  results,  gi\ang  the  part  the  ap- 
]3earance  as  if  the  nail  had  grown  into  the  flesh.  The 
condition  is  a  very  painful  one,  and  troublesome  to  cure. 
The  treatment  consists  in  wearing  square-toed  boots,  so  as 
to  provide  plenty  of  room  for  the  toes,  and  then  pressing 
a  piece  of  tinfoil  or  lint  between  the  edge  of  the  '  in- 
growing '  _  nail  and  the  overhanging  portion  of  skin. 
Should  this  not  succeed  a  longitudinal  strip  of  nail  should 
be  removed,  and  the  prominent  granulations  and  redun- 
dant skin  shaved  awaj-  to  the  level  of  the  nail,  together 
with  that  portion  of  the  matrix  corresponding  with  tlie 
strip  of  nail  removed.  As  the  operation  is  excessively 
painful,  it  should  be  done  under  an  aii[iesthetic  ;  or  the 
ether  spray  may  be  used,  or  the  ]iart  painted  with  cocaine. 

HYPERTROFirY  of  the  toe-nail  occasionally  occurs  as 
the  result  of  neglect  or  chronic  congestion  of  'the  matrix, 
and  niay  assume  the  form  of  a  horn.  The  treatment  con- 
sists in  cutting  away  the  hyportrophicd  portion  or  in 
removing  the  whole  nail. 
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SECTION  V. 
Injuries  of  Eegions. 


INJURIES  OF  THE  HEAD. 

Injur  ii's  of  the  Scalp. 

Contusions  of  the  scalp  are  very  common  as  the 
result  of  falls  or  "blows  on  the  head,  aud  are  frequently 
foUowed,  especially  in  children,  by  extravasation  oi  blood, 
and  the  conseqiient  formation  of  a  hcematoma  or  blood- 
tvunour.  In  new-horn  infants  such  tiunom-s  are  of  fre- 
quent occurrence,  in  consequence  of  severe  pressm-e  on  the 
head  during  birth,  especially  when  instriunents  have  been 
used,  and  are  then  known  as  cephalhcematomaU,.  Ihe 

blood  may  be  extravasated 
(1)  superficial  to  the  aponeu- 
rosis of  the  scalp ;  (2)  be- 
tween the  aponeiu-osis  and 
the  pericraniiun ;  and  (3)  be- 
tween the  pericranium  aud 
the  bone.  In  the  first  and 
the  third  situations  the  re- 
sulting tumour  is  generally 
circiunscribcd ;  in  the  second 
generally  diiYuse,  aud  in 
s(nne  instances  extends  over 
the  whole  of  one  side  of 
the  head.   The  diffuse  form 


Fio.  71. — A.  Sectiou  of  a  cc- 
plialluBmatoma  ;  anil  b.  a  de- 
pressed fracture.  Tlie  dark 
sliadiug  in  A.  represents  the 
coaOTlated  blood. 


can  only  be  mistaken  for  an  abscess,  from  which,  how-^ 
ever,  it  may  be  distinguished  by  its  sudden  f;-"-^tum  and 
the  absence  of  signs  of  inllammatum.  The  circumscribed 
Which  "?ves  rise  to  a  soft  ihictuating  tumour  with  hard 
TiK^  oft?^.!  sharp  margins,  is  sometimes  very  cblhcult  to 
d  ngno^o  fi-"™  f^-=^^ture    In  the  case  of   l  e 

bod-tumour,  the  hard  margins  (which  are  due  to  tlie 

S  giU'^tion  of  th<,  blood  at  the  ----^^XTeveVoT^Si 
part  remaining  iluid)  are  raised  above  theleACi  of  tlic 
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smToimtling  bone,  as  may  be  detectecT  by  passing  the  finger 
along  the  scalp  ;  -while  on  pressing  upon  them  with  the 
finger-nail  the  blood  may  be  displaced  and  the  bone  be 
felt  beneath.  As  a  rnle,  the  blood  becomes  absorbed, 
though  in  the  subpericranial  variety,  ossification  at  times 
occurs  in  the  angle  where  the  pericranium  is  raised  from 
the  bone.  Trmiment.—'Undev  the  use  of  evaporating 
lotions  the  moi'e  superficial  htematomata  will  usually 
subside.  It  may  sometimes  be  necessary,  however,  to 
aspirate  those  more  deeply  situated.  If  suppm-ation 
occurs  a  fi-ee  incision  should  be  made. 

WouxDS  OF  THE  SCALP  vary  in  extent  from  a  mere 
scratch  to  an  extensive  denudation  of  the  bone,  and,  like 
other  wounds,  may  be  incised,  lacerated,  punctured,  or 
contused.  Though  large  portions  of  the  scalp  may  be 
torn  up  from  the  bone,  sloughing  is  very  rare,  as  the 
arteries  which  supply  the  scalp  run  between  the  skin  and 
the  aponeurosis,  and  hence  are  contained  in  the  flap. 
Scaljj-wounds  are  frequently  attended  with  sharp  hcemor- 
rhage  ;  thej'  are  also  often  associated  with  fracture  of  the 
skull,  search  for  which  should  always  be  made  by  passing 
the  finger  into  the  wound.  Moi'eover,  they  are  apt  to  be 
complicated  by  erj'sipelas  or  cellulitis  with  the  formation 
of  pus  between  the  aponeurosis  and  the  pericranium,  and, 
where  the  bono  has  been  much  contiised,  by  suppuration 
beneath  the  pericraniiim,  in  the  diploe,  or  between  the 
bone  and  dura  mater.  Suppuration  in  any  of  these  thi'ee 
situations  maj'bo  followed  bj'  neci'osis  of  the  bone,  general 
septicaemia  or  pyfemia,  or  inflammation  of  the  brain  and 
its  membranes.  "When  a  flap  of  the  scalp  has  been  com- 
pletely detached,  and  even  when  the  pericranium  has  also 
been  lost,  necrosis  need  not  necessarily  occur,  since  granu- 
lations may  spring  up  from  the  bone,  and  cicatrization 
follow. 

Trrittmeiif. — The  seal])  should  be  shaved  around  the 
wound,  and  the  latter  cleansed,  if  necessarj-,  with  anti- 
septics, dusted  with  iodoform,  and,  if  small  and  incised, 
closed  witli  adhesive  strapping  and  sujjportod  by  a  capeline 
or  other  form  of  bandage.  When  large  ])()rtions  of  the 
scalp  have  be(>n  stri])pcd  up  but  not  detachiid,  the  llaps 
should  1)0  carefully  i-c]ilncc(l,  and  secured  by  silver  sutures. 
Iltomorrliago _ is  usually  readily  controlled  by  pressure, 
though  oc(;asionally  it  may  be  necessary  to  "conqdotely 
di^'ido  a  partially  torn  artery  or  to  apjjly  a  ligature.  If 
the  wound  is  extensive  the  patient  should  be  kept  at  rest 
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for  a  few  days,  placed  on  low  diet,  a  suiart  purge  pven, 
and  a  careful  watcli  made  for  signs  of  svippuration.  Should 
such  occur,  the  adhering  margins  of  the  wound  should  be 
separated  to  permit  the  free  escape  of  the  pus,  and  the 
wound  be  allowed  to  heal  by  granulations.  If  pus  forms 
at  some  distance  from  the  wound,  an  incision  must  be 
made  at  that  spot  through  the  scalp,  of  coru-se  avoiding 
the  track  of  any  large  vessel. 

Irijuru'S  oftlw  Cranial  Bones. 

Contusions  op  the  cranial  bones  are  always  serious, 
especially  when  attended  with  a  wound  of  the  scalp,  mas- 
much  as  they  are  liable  to  be  followed  by-l._  Inflamma- 
tion of  the  pericranium,  which  may  terminate  m  suppui-a- 
tion  between  it  and  the  bone  and  necrosis  of  the  external 
table  or  even  of  the  whole  thickness  of  the  skuU;  2. 
Suppuration  in  the  diploe,  AA'ith  implication  of  the  large 
diploic  veins,  and  probably  scpticamua  or  pya?mia ;  3. 
Suppmation  between  the  bone  and  dura  mater,  and  s^u Li- 
sec  uent  general  meningitis;  4.  Chrome  mflanmiatory 
thickening  of  the  cranial  bones  or  dura  mater,  gning  nse 
to  constant  head-ache,  impairment  of  one  of  the  special 
senses,  epilepsy,  or  even  insanity  ;  and  5.  Cerebral  abscess. 

S/,,„5._Contusions  of  the  skull  are  attended  by  uo 
primary  symptoms,  but  should  any  of  the  above-men- 
tioned conditions  supervene  there  will  be  the  usual  signs 
of  inflammation  localized  to  the  iu.iured  spot,  with  more 
or  less  constitutional  disturbance.    1.  In  simple  pen- 
cranial  inflammation  the  symptoms  will  usuallv  subside 
in  a  few  davs.    2.  Should  pus  form  between  the  peri- 
cranium and  the  bone,  there  maybe  chills,  and  perhaps 
rigors,  with  local  signs  of  suppuration  ;  whilst  the  bone, 
should  necrosis  occur,  will  become  dry  and  yellowish- 
brown  or  greenish-white  in  colour,    o.  Miould  suppura- 
tion ensue  in  the  diploe,  tliere  will  be  rigors.  oUowed  by 
high  temperature,  and  probably,  later,  signs  ot  pyivmia  or 
septicemia.    4.  I'us  between  the  bone  and  dura  matci 
bo  indicated  by  headache,  vomiting,  monoplegia  or 
hemiplegia,  delirium,  or  stupor,  f-Jl^'^-^l^f., ^j;": 
or  coma  (see  iniran-amal  ^np,wvai >qu):  y.\n\>t  localh  a 
c  rcaimsciibed  swelling  may  form  {I'oU  .  /'"./^'Z 
over  the  injured  si.ot,  or  if  there  is  a  wound  it  xmU 
become  dry  and  the  bone  discoloured.   ^    ^   .     .  .  ., 
S.K-V''.--When,  from  the  account  of  tho  injury,  it 
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is  probable  that  the  bone  has  been  contused,  measures 
shoukl  be  taken  to  prevent  inflammation  by  rest,  cold  to 
the  head,  free  purging,  and,  where  there  is  a  wound,  bj' 
strict  antiseptic  precautions.  Should  suppuration  be  sus- 
pected between  the  pericranium  and  the  bone,  free  inci- 
sions to  let  out  the  pus  should  be  at  once  made ;  whilst 
should  the  signs  point  to  the  formation  of  pus  between 
the  bone  and  dura  mater,  the  trephine  should  be  applied. 
Eor  suppuration  in  the  diploe,  and  the  consequent  septic- 
Eemia  and  pycemia,  little  or  nothing  can  be  done. 

Fractures  of  the  boxes  of  the  skull  may  be 
divided  into— 1.  Fractures  of  the  vault ;  and  2.  Fractures 
of  the  base. 

1.  Fractures  of  the  tault. —  Causes. — Generally 
direct  violence,  as  a  blow  on  the  head  with  a  sharp- 
pointed  body,  or  fall  on  a  sharp  edge.  (Blows  with  soft 
bodies  or  falls  on  soft  ground  on  the  head  more  often 
cause  a  fracture  of  the  base,  or  a  fissured  fracture  extend- 
ing over  the  vaiilt  to  the  base.)  Occasionally  indirect 
violence,  as  a  blow,  say  on  the  front  of  the  head,  causing 
a  fracture  at  the  back  {fracture  hij  contrecoiqj). 

Varieties. — The  fractui'e  may  take  the  form  of  a  simj^le 
fissure  [fissured  fracture),  or  of  several  fissures  radiating 
in  various  directions  [stellate  or  radiated  fracture) ;  or  the 
.skull  at  the  seat  of  injury  may  be  broken  into  several 
pieces  [eommiiuited  fracture),  one  or  more  of  which  may 
be  pressed  inwards  below  the  surface  of  the  rest  of  the 
bone  [depressed  fracture) ;  or  a  portion  of  bone  in  rare  in- 
stances, as  in  some  form  of  sabre-wounds,  may  be  raised 
above  the  surface  of  the  skull  [elevated  fracture).  At 
times  the  fractTU'o  consists  of  a  more  punctiu'e  of  the  bone, 
with  driving  inwards  into  the  membranes  or  brain  of  the 
sharp  fragments  of  the  inner  table  [punctured  fracture)  ; 
and,  lastly,  the  fracture  may  bo  limited  either  to  the  outer 
or  to  the  inner  table  of  tlio  skull  {partial  fracture).  In 
any  of  these  varieties,  except,  perliaps,  in  the  punctured, 
the  scalp  may  remain  whole,  when  the  fracture,  as  iu 
other  situations,  is  said  to  be  simple ;  or  there  may  be  a 
wound  of  the  scalji  leading  to  the  fi'acture,  when  it  is  said 
io^m  couiiimuxl .  In  chiliti'i'u  the  bono  maj' be  depressed 
without  fracture. 

iil(d.e  {if  tlie  parts. — In  sivi/ile  fissure  there  is  no  displace- 
ment of  the  bone,  but  a  mero  crack  extending  from  the 
])art  stnick  for  a  vari;il)le  distance  over  the  vault,  and 
freciuently  running  tlu-ough  the  base  of  the  skull.    In  the 
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stellate  fracture  several  fissures  radiate  over  tlie  vault  from 
a  central  point,  at  ■whicli  the  bone  is  frequently  punctui'ed. 
The  comminuted  fracture  is  generally  compound,  and  one 
or  more  of  the  fragments  may  be  completely  detached  or 
driven  through  the  dura  mater  into  the  brain,  which  itself 
may  protrude  through  the  external  wormd.    In  the  de- 


Fio.  72. — Depressed  fracture  (pond  variety). 
(St.  BartliolomeVs  Hospital  Museum.) 

pressed  fracture  the  depressed  fragments  may  be  loose,  or 
firmly  locked  together,  often  forming  a  shallow  or  deep 
roiinded  or  oval  depression,— jjo)((?  and  (jnttcr  fractm-es, 
as  they  are  sometimes  called  (Fig.  72).    Elevated  frac- 


Fia.  73.— Elevated  fracture,  probably  from  the  cut  of  a  sabre. 
(St.  Bartliolomcw's  Hospitixl  JIuseum.) 


tures  (Fig.  73)  arc  not  often  mot  with  in  civil  practice. 
They  are^thc  result  of  obli(iuo  outs.  a.<!  by  :i  sabre,  and 
only  occur  in  vouug  adults  whilst  the  bono  is  com- 
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parativelj'  soft.  lu  jumdured  fractures  (Fig.  74),  which 
are  generallj^  produced  by  a  blow  with  a  sharp  instrument, 
as  a  pick-axe,  or  a  fragment  of  a  falling  chimney-i3ot,  or 


Fig.  74.  — Punctured  fracture. 
(St.  Bartholomew's  Hospital  Museum.) 


by  a  fall  on  a  spike,  &c.,  the  splinters  of  the  internal  table 
are  often  driven  into  the  dm-a  mater  or  brain  at  ri"-ht 
angles  to  the  rest  of  the  bone.  When  the  membranes  are 
not  injured  at  the  time  of  the  accident,  the  irritation  of 
these  sharp  fragments,  if  not  removed,  is  nearly  certain 
to  set  up  meningitis.  At  times  the  inflicting  body  has 
been  found  broken  off  flush  with  the  surface  of  the  skull. 


Fill.  75. — Fractm-o  (if  the  internal  table. 
(Druitt's  Siii-gcry.) 


Practuro  of  the  external  table  alone  is  most  common  ov 
the  frtmtal  sinuses,  where  it  is  soi)ariitod  for  some  distan. 
from  the  iiitormil.  In  fracture  of  the  iidermil  iuhh  {Fi 
lo),  which  IS  a  rare  accident,  tlu're  may  be  merely' 
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splintering  of  the  bone,  or  a  fragment  may  be  completely 
detached  or  driven  into  the  dura  mater  or  brain.  Any  of 
these  fractures  may  be  complicated  by  laceration  or  other 
injury  of  the  brain  or  its  membranes,  or  by  rupture  of  the 
middle  meningeal  artery  or  of  one  of  the  yenous  sinuses. 
In  all  fractures  involving  both  tables,  except  in  the  simple 
fissui-e,  there  is  usually  greater  splintering  of  the  internal 
than  of  the  external  table.  In  fractiu-es,  however,  pro- 
duced from  mthin  the  cranium,  as  by  a  bullet  pa>ssing 
through  the  skull,  the  external  table  at  the  apertui-e  of  exit 
is  more  splintered  than  the  internal.  The  reason  for  the 
greater  splintering  of  the  internal  table  (or  the  external 
table  when  fractured  from  within)  is,  that  the  force  is 
broken  in  perforating  the  external  table,  and  becomes 
more  distributed  over  the  internal.  It  was  formerly  said 
to  be  due  to  the  internal  table  being  more  brittle  than  the 

external.  . 

Signs.— Whatever  the  form  of  fracture,  it  may  be  ac- 
companied by  signs  of  concussion,  compression,  or  other 
iniury  of  the  brain.    Here  only  are  given  the  pi-mcipal 
local  signs  of  the  various  forms  of  fractm-e  of  the  yault. 
In  a  simple  fissured  fracture  there  are  no  signs,  but  m  the 
compound  variety  the  fissm-e  may  be  detected  by  the  finger 
in  the  wound.    A  sharp  edge  of  the  torn  pericranium,  a 
suture,  or  a  natiu'al  inequality  may,  however,  li  care  is 
not  exercised,  be  mistaken  for  such  a  fissure.    In  the 
depressed  fracture  the  depression  in  the  bone  m  the  svr.ple 
variety  may  be  obscured  by  extravasated  blood,  either  m 
the  scalp  or  under  the  pericranium,  but  m  the  comjwund 
variety  it  can  be- felt  by  the  finger  aud,  if  the  woimd  is 
lar-e  seen.    In  both  varieties,  when  the  bone  is  much 
depressed,  signs  of  local  compression  of  the  brain  may  be 
present.    In  the  punctured  fracture  the  sharp  tragments 
may  be  detected, '^dth  the  finger  or  with  a  probe,  pro- 
iecting  into  the  interior  of  the  cranium,  and  signs  ot 
local  compression  may  or  may  not  be  present ;  hiter, 
symptoms  of  inflammation  of  the  brain,  if  the  fi-agments 
are  not  removed,  will  almost  certainly  supervene.  In  both 
the  compound  depressed  and  punctured  tractiu-e  there 
may  be  comminution  or  loss  of  bone,  and  portions  ot  lace- 
rated brain  substance  may  at  times  exude  through  the 
fractiu-e.    Fracture  of  the  imur  table  is  very  dilhcult  to 
dia-nose,  but  later  it  may  be  indicated  by  an  increase  of 
local  temperature  and  signs  of  local  compression.    It  is 
said  that  a  friction  sound  may  sometunes  be  heard,  from 
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the  rubbing  of  the  dura  mater  ou  the  sharj)  fragments. 
When  a  fracture  is  situated  over  the  frontal  sinuses  there 
may  be  emphysema  from  escape  of  air  into  the  connecti^-e 
tissue,  or  il'  the  fracture  is  compound  air  may  be  forced 
out  of  the  wound  on  blowing  the  nose. 

The  treatment  of  fractm-e  of  the  \a\\lt  will  necessarily 
vary  according  to  the  nature  of  the  fracture  and  of  any 
cerebral  complications  that  may  be  present.    The  general 
indications  are  to  prevent  inflammation  of  the  brain  and 
its  membranes,  and  to  relieve  any  existing  brain  compli- 
cation.   Thus  the  patient  should  be  placed  at  perfect  rest 
m  a  darkened  room,  every  soui'ce  of  cerebral  irritation 
avoided,  an  ice-bag  applied  to  the  shaven  head,  the  bowels 
acted  on  by  a  calomel  purge,  and  the  diet  restricted  to  slops. 
AVhen  the  fracture  is  compound  every  care  should  be 
taken  to  render  the  wound  aseptic,  and  to  promote  healino- 
by  the  first  intention.    1.  In  fissured  fracture,  uncompli- 
cated by  cerebral  mischief,  little  more  will  be  required  • 
but  when  sj-mptoms  of  cerebral  compression  are  present 
the  question  of  trephining  may  be  raised,  and  will  turn 
upon  the  probable  nature  of  the  cerebral  lesion  (see 
tomi^resstonof  Brain).   2.  In  depressed  fracture  the  treat- 
ment vail  differ  according  as  the  fracture  is  simple  or 
■ompound,  and  according  as  symptoms  of  local  compres- 
aon  of  the  brain  are  or  are  not  present.    In  the  simide 
:orm,  unless  the  depression  is  deep  and  there  are  signs  of 
ocai  compression,  no  operative  interference  should  be 
indertaken.    In  the  rompound  form,  any  fragment  found 
oose  or  penetrating  the  membranes  of"  the  brain  should 
)e  removed,  or  if  slightly  depressed,  raised,  provided  the 
iievator  can  be  readily  msci'ted  beneath  it.    If  a  frao- 
neut  IS  deeply  depressed  and  cannot  be  raised  bv  the 
iievator  the  trephine  had  bettor  bo   applied.  When' 

«light,  and  the  fragments 


■re  interlocked,  as  m  pond  and  untter  fractures,  the  cas,^ 
inless  there  are  signs  of  local  compression  of  the  brain' 
hould,  as  a  rule,  be  left  to  nature.     The  irit  en  ' 
.owever,  should  be  <'arc fully  wa,tched  lest  inflainmati  m 
upervene,  on  the  first  signs  of  which  the  depres 
hould  l,e  removed  by  the  aid  of  the  trephine.    Jn  1,1 
bo  simple  andcmpound  varieties  the  de].resse,l  bone 
.  It  is  apparently  causing  compression  of  the  l,rain  must 
0  raised  by  the  elevator  or  by  means  of  the  trcM,him 
it  may  here  be  remarked  that  some  .Surgeons  recomn'iond 
10  raising  of  the  depressed  fraginents^nde;  ^rrlj'il 
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circumstances,  even  when  there  is  no  external  wound ; 
Ts  althou-h  many  cases  of  depressed  fracture  undoubtedly 
Recover  nevertheless,  inflammation  of  the  bram  and  its 
meXanes  or  if  this  danger  is  escaped,  subsequent 
Souble  s^ch  as  long- continued  ^^eadache  progressive 
mental  inability,-  or  even  epilepsy  and  insanity,  maj 
Tsue  frim  the  h'ritation  of  the  depressed  bone.  In  pu„c- 
W  fracture  the  trephine  should 

here  the  fragments  are  driven  vertically  mwaid^^^ee 
S  74)!  and  though  they  may  not  have  V}^^t}ff  J^^ 
cW  miter,  will  invariably  set  ?f  ,7°^^^ JJ^^l^^ 
moved  In  fracture  of  the  internal  table,  too,  the  tiepnine 
rghtlo  be  applied;  but  this  form  of  fracture  is  seldom 

'^''Fter'any  kind  of  fracture  the  patient  ought  to  be  care- 
ftilW  watehed  for  a  month  or  six  weeks,  and  although 
nfcom^l  c^^^^^^^  are  present  at  first,  the  g-atest  -re 
Thoiild  be  exercised,  and  any  mdiscretion  m  diet,  abu.e  ot 
Slnts,orunduementalexcitemen^^^^^^^ 

2  Practube  of  the  base  is  geneiaily  caubea  uj 
blow  or  ill  upon  the  vault,  ^^-.^'^^Z^Tt^tto^  i^l 

,a<Uatc  from  ^^^^^^f.^^l  SeWddL  £«  gee- 
Si?    .  ■  -rt^o" 

nerves,  and  the  ^>^'^"^^'^'i"^VSiVonrtl^^^^^ 

escape  of  the  ccrebro-si-inal  fluid  ^JJ^i,^  lateral 

Ly  Bieatus.    The  fracture  M 
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escapes  from  the  ear.    Fracture  of  the  2"»o.sterior  fossa 
exteuds  through  the  foramen  magnum  of  the  occipital 
hone,  and  frequently  through  the  petrous  portion  of  the 
temporal  bones.    Fracture  of  the  anterior  fossa  involves 
the  roof  of  the  orbit  and  nose.  One  or  more  of  the  nerves 
that  escape  through  the  bony  foramina  .in  the  base  of  the 
skull,  the  lateral  sinus,  the  middle  meningeal  artery,  or 
one  of  the  smaller  blood  channels  are  frequently  torn  or 
otherwise  injured  in  a  fracture  of  the  base ;  whilst  the 
inferior  lobes  of  the  brain  are  often  extensivelv  lacerated 
and  contused,  or  compressed  by  extravasated  "blood.  It 
should  be  remembered  that  a  fractiu'e  of  the  base,  if  the 
membrana  tympani,  or  the  mucous  membrane  covering 
the  cribriform  plate  of  the  ethmoid  bone  is  ruptured,  is 
really  of  the  natiu-e  of  a  compound  fracture,  and  hence  is 
liable  to  be  followed  by  septic  inflammation,  which,  more- 
over, may  spread  to  the  membranes  and  brain. 

Signs.~At  times  there  may  be  none,  and  the  nature  of 
the  m.iury  may  be  quite  overlooked.  Generally,  however, 
symptoms^  such  as  compression,  indicative  of  a  severe 
lesion  of  the  bram  co-exist,  and  these,  together  with  the 
history  oi  the  way  m  which  the  injury  occurred,  should 
lead  us  to  suspect  that  the  base  is  fractured.  The  signs 
however  which  when  present  may  be  considered  diagnosi 
tic  of  the  injury  are-1.  The  escape  of  cerebro-.'^Jjinal 
Huid  from  the  ear,  nose,  or  mouth,  or  from  a  wound  if 
me  exists.  2.  The  escape  of  blood  from  similar  situations. 
}.  L,ttusion  of  blood  under  the  conjunctiva,  about  the 
nastoid  i)rocess,  or  m  the  sub-occipital  region.  4.  Injurv 
)f  one  or  more  of  the  cranial  nerves. 

1.  Corebro-spinal  Huid  consists  principallv  of  water 
lolding  in  solution  a  large  amount  of  chloride  of  sodium, 
-t  has  a  low  specific  gravity  (1002),  and  contains  little  or 
lo  albumen,  but  sometimes  a  trace  of  sugar  When  it 
^capcs  m  considerable  quantities  (several  pints  in  the 
^c^nty-four  hours)  immediately  after  an  injurv,  it  is 
|cithognomonic  of  fra..ture  at  the  base.  Escapii.g  from 
ho  oar  It  indicates  fracture  of  the  middle  or  posterior 
3ssa;  trom  the  nose  or  mouth,  genernliy  the  anterior 
.ssa.  though  ,n  fracture  of  tlie  n.iddle  or  posterior  fisa 
'  S.  ;j  t"^       ^'-tachian  tui.e,  or  tlirougS 

ose'^mo,;;!..''"  --'^  the 

2.  Blood  may  e.sca])e  from  tli.,  same  parts  and  bv  the 
tuie  channels  but  has  not  the  same  L^oZ. 

Y  2 
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since  bMing  from  the  e.r,  ^ni  »n>f  ""j /'-""i.;!;;  X 

may  occur  from  causes  other  '1™,?™'™'=; 

Hood  escapes  in  consiclerahlo  <1'»°»»,  "^^^^^^^^^^ 
after  the  injury,  it  is  ^hen  eombmed  'j'^  "'""^'^f 
of  severe  cerebral  mischief  a  sign  of  importance,  n 
sLSIl  not  be  forgotten  that  blooil  coming  h-om  the  nose 
„  Kof  of  tie  phaVnx  may  bo  swallo,.ecl  and  afterward. 

^tm^nSl^^^t  ceniunetiva,  and  cechy- 
mosis  aW  ae  mastoid  process  and 

r»rtr£ r-tf 

indicate!!  4  paralyse,  1»»  Z^t^^ 

tii'tuS  rrscrSS=tion  of 

■the  brain  and  its  membranes  ..^^..^i^  the  prevon- 

The  treatment  shouhl  be  directed  t-^^^y^'';..;^.  ^:i^scribed 
tion  of  inflammation  of  the  bi.m,  ^  ^^^^^^^^  ^'^J^^'Jed 
under  fractiu-c  of  the  vault  iv- -J^).^^^^^^^^^  ^ttenipt 

Eustachian  tube  ;  but  xt  ^  ^'SLuid  intracranial 

the  access  ot  an-  b>  ti^is.,^';'™V    ,   .^^ed  in  the  way 
inflanunation  supervene  it  must  bo  ticatui 
indicated  under  that  head  (p.  336). 

Ti,jin-;es  of  the  Brain  and  Us  Memlraves. 
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or  commotion  of  the  brain  substance.  It  is  popularly 
spoken  of  as  '  stiiiuiinij.' 

Faihohifjy. — Tbe  exact  condition  of  the  bi'ain  which 
gives  rise  to  the  syniiitoms  which  go  by  the  name  of 
concussion  is  not  kno-mi.  By  some  it  is  believed  that 
they  depend  on  the  mere  shock  to  the  brain — that  there  is 
some  vibration  or  molecular  distui'bance  of  its  particles, 
or  anff  mia  of  its  substance  induced  bj^  spasm  of  the  small 
arteries,  and  that  the  shock  may  prove  fatal  in  this  waj' 
without  any  lesion  being  discovered  after  death.  Gene- 
rally, however,  a  slight  contusion,  laceration  of  the 
brain,  or  punctiform  extravasations  of  blood  in  its  sub- 
stance have  been  found,  and  to  such  some  attribute  the 
symptoms  of  concussion.  In  the  few  cases  that  have 
been  immediately  fatal  after  a  blow  on  the  head  without 
any  obvious  lesion  having  been  discovered  in  the  brain, 
the  ]H)st-mortem  examination  has  been  unfortunately  in- 
complete. Hence  it  is  maintained  by  those  who  hold"  that 
there  is_  always  an  obvious  lesion,  that  death  in  these 
cases  might  have  resulted  from  other  mischief,  such  as 
fi'acture  of  the  cervical  spine. 

Si/mjitoms.— Concussion  may  be  divided  into  two  stages  : 
1.  Insensibility;  2.  Eeaction.  1.  The  first  stage  comes 
on  inimediately  on  the  receipt  of  injury  ;  it  may  be  quite 
transitory,  the  patient  merely  losing  consciousness  for  a 
few  minutes,  and  then  recovering  completely ;  or  it  may 
last  for  a,  few  hours  or  a  few  days,  or  even  longer.  The 
patient  lies  in  an  unconscious  condition,  but  can  be  roused 
inomentarily  on  .shaking  him,  or  shouting  in  his  ear.  There 
is  loss  of  all  power  of  motion  ;  the  pulse  is  feoblo,  flutter- 
ing, often  frequent;  the  res])irations  arc  shallow,  and 
quiot  or  sighing;  and  the  surface  is  cold,  often  clammy, 
the  tom])eraturo  sometimes  being  as  low  as  9G  or  97.  The 
pupils  are  variable,  but  sensitive  to  light.  The  sjihincters 
arc  often  relaxed  at  the  time  of  injury,  allowing  the  in- 
voluntary passage  of  the  i.vces  and  urine,  but'^aro  not 
paralysed.  This  condition,  after  lasting  for  a,  variable  time, 
usually  passes  graduaily  into  the  socoud  sta,-e— that  of 
reaction  ;  or  symptoms  of  comi)ressi()n  or  of  iii'lhimmation 
ot  the  lirain  may  come  on  without  the  patient  recovering 
consciousness.  2.  Th,  seamd  sim,r.,  or  tlia,t  of  rearlm>,  is 
marked  by  a  gradual  return  to  (•oiiscuousiiess  and  is 
usually  prc(;eded  by  vomiting  which  is  tlu'ivfoi-o  r(--ard(>d 
as  a  favourable  omen.  Th.^  skin  becomes  warm  t]i(>  pulse 
mcreased  m  frequency,  and   the   lcmi,erature  slightly 
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raised.  These  symptoms  commonly  termmate  in  com- 
plete convalesceilce,  or  they  may  run  into  those  ot  m- 
fiammation  of  the  brain.  At  times,  however,  the  patient 
may  relapse  into  a  state  of  unconsciousness  and  die,  or 
certain  impairments  of  the  hrain  function  may  remam. 

The  remote  effects  may  he  enumerated  as  headache,  con- 
fusion of  thought,  mental  irritability,  impaired  viiility, 
epilepsy,  or  even  insanity.  These  after-eitects  are  more 
lielyto  occiu-  if  there  is  an  inherited  predisposition  to 
nervous  diseases,  and  appear  to  be 

ment,  abuse  of  stimulants,  or  excess  of  diet  1^  ^c^^  oj 
these  cases  the  brain  has  been  examined  after  death,  but 
no  organic  lesion  has  been  found.  ,      ,■,         i  „i 

Treatment.-The  chief  indication  is  to  restore  the  cerebial 
functions  by  promoting  the  cerebral  circulation  takmg 
care  not  to  produce  too  violent  a  reaction.  Thu^  the 
patLnt  should  be  placed  at  perfect  rest :  winth  aijjed 
\o  the  surface  by  means  of  blankets,  l^o*  ^^^^f  ^1^^ 
necessary  by  friction  ;  and  small  quantities  of  cbltusible 
sWlaii  ,  Is  ammonia  or  warm  tea,  admimstered 
ITohol  should  not  as  a  rule  be  given.  When  rea^^^^^^^^ 
has  come  on,  inflammation  must  be  warded  oft  by  gentle 
pSgatTves,  low  diet,  and  the  avoidance  of  stimulants  and 
of  mental  exertion.  ,  i,^  .  i  4 

Compression  of  the  brain  y.^-; '^^^^^^l^,- i^L.-": 
fragment  of  depreW  bone;  ^  . ^^-^i^ted  1^^^^^^^ 
3   Pus,  or  other  inflammatory  products,  and  4.  ioiei^u 

'°S:'.S^c5^c:m;;!J£ion,  i.e.,  of  pressui.  on  the  brain^ 

vary  according  as  \he  compression 

area  or  is  localized  to  a  particular  f"'*-  ^^^^^^ 

pressure  is  diftused  over  a  considerable  P'^itimi  ot  ti  e 

C  n,  the  patient  lies  in  a  couipletely  uncmisc^^^^^^^^ 

and  cannot  be  roused  either  on  B^^o^^^rng  in  h,^  ea  oi  n 

mLto  the  respiration  is  slow  laboured.  /^^cn-  m-o  . 
f .    1  1  eculiar  noise  is  made  during  expiration  b>  the 
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contracted;  the  urine  is  at  first  J^f Gained  o^^an8•  to  the 
mralvsis  of  tlie  muscular  coat  of  tlae  bladder,  but  aftei- 
^-avAs  dribbles  away  as  the  bladder  becomes  oyer-dis- 
tended  ;  the  ffeces  pass  involuntarily  ;  at  times  there  arc 
violent  convulsions.  The  compression  symptoms  may 
o-radually  deepen  till  the  patient  dies  ;  or  he  may  recover 
on  the  removal  of  the  cause,  e.g.,  a  piece  of  bone  or  a  clot 

of  blood.  .       .,,  , 

The  iUaqnosis  of  the  cause  of  the  compression  will  re&^t  on 
the  fact  tiiat  when  due  to  bone  or  blood  the  symptoms 
come  on  within  twenty-four  hours  of  the  .lujury,  gene- 
rally directly  if  due  to  bone,  or  after  a  brief  interval  ot 
consciousness  if  due  to  blood;  but  not  till  three  or  four 
davs  after  the  injurv  if  due  to  the  pressure  of  inflamma- 
tory exudation  or  of  pus,  in  which  case,  moreover,  they  are 
preceded  by  signs  of  inflammation.    Where  the  signs  are 
o'eneral,  as  given  above,  the  injury  usually  depends  upon 
the  pressure  of  extravasated  blood  on  some  of  the  central 
portions  of  the  brain  following  upon  laceration  of  the 
brain-siibstance.    Such  cases,  as  a  rule,  are  little  amen- 
able to  treatment.    It  is  in  those  cases  where  the  com- 
pression appears  due  to  local  pressure  on  the  surface  of 
the  brain,  either  from  bone,  blood,  or  pus,  that  the  best 
results  from  surgical  interference  are  to  be  hoped  for.  In 
these  the  coma  is  usually  less  complete,  the  pupils  may 
be  fixed  on  one  side  only,  and  the  paralysis  limited  to  one 
side,  possibly  to  an  arm  or  leg,  or  to  one  side  of  the  face. 

The  treatment  will  necessarily  depend  upon  the  cause  of 
the  compression.  Thus,  a  depressed  fragment  of  bone 
should  be  removed  (see  depressed  fracture),  a  clot  between 
the  bone  and  dura  mater  let  out  by  the  treidiine,  a  cir- 
cumscribed collection  of  pus  between  the  bone  and  dura 
mater,  or  in  the  membranes  or  brain,  also  evacuated  by 
the  trc])hine.  P.ut  when  the  compression  depends  upon 
extravasated  blood  in  the  arachnoid  or  ])ia  mater  or  sub- 
stance of  the  brain,  or  upon  a,  general  inflaiiiiiiation  of  the 
brain  and  its  membranes,  no  surgical  ])roceduro  is  of  any 
avail.  In  any  case,  therefore,  the  first  point  to  consider 
in  regard  to  treatment  is,  whether  the  compression  of  the 
brain  is  due  to  a  removable  cause,  or  to  one  that  is  beyond 
the  reach  of  surgery. 

I'lx'niAVASATiox  ov  HLOOD  iu  tli(?  ci'anium  may  occur 
1.  fietween  the  bone  and  dura  mater  ;  2.  ]!(!tween  tlio 
layers  ol'  tlie  arachnoid  ;  .'5.  licneatli  the  visceral  arach- 
noid ;  and  4.  In  the  substance  of  the  brain. 
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1.  Blood  hetween  the  bone  and  dura  mater  is  generally 
due  to  ruiDture  of  the  middle  meningeal  artery,  especially 
its  anterior  branch,  and  is  commonly  associated  with  a 
iissured  fracture  extending  across  the  line  of  the  arterj'. 
At  times  it  is  due  to  a  wound  of  the  lateral  sinus  or  a 
laceration  of  some  of  the  small  vessels  which  nm  from 
the  dura  mater  into  the  bone.  The  blood  is  usually 
extravasated  in  large  quantities,  widely  separating  the 
dui'a  mater  from  the  bone,  and  producing  severe  com- 
pression of  the  brain.  Shoirld  the  jiatient  suiwive,  the 
blood  may  become  organized  or  absoi'bed. 

2.  Blood  hetween  the  layers  of  the  arachnoid  is  due  to 
rujDtui'e  of  cajjillary  vessels,  and  is  very  common  in  severe 
head  injuries.  The  blood  usually  extends  widely  over 
the  surface  of  the  arachnoid,  and,  if  the  patient  siu'vive, 
ma.y  become  absorbed  or  organized,  forming  a  false  mem- 
brane, and  in  some  cases  a  blood  cyst. 

3.  Blood  beneath  the  visceral  arachnoid  is  generally  asso- 
ciated Avith  contusion  or  laceration  of  the  brain.  The 
blood  may  spread  widely,  and  may  become  absorbed,  but 
does  not  as  a  rule  become  organized. 

4.  Blood  in  the  Irain-substavce  is  the  result  of  contusion 
or  laceration  of  the  bi'ain,  with  ruptiu-e  of  the  small  ves- 
sels. When  the  laceration  is  extensive,  it  is  usualh-  fatal ; 
but  should  the  patient  survive,  the  blood  may  undergo 
changes  similar  to  those  of  an  oi'dinarj'  apoplectic  clot,  or 
may  break  down  into  pus  (^cerebral  obscess). 

The  symptoms  of  intracranial  extravasation  are  those  of 
compression  of  the  brain,  but  vary  according  to  the  situa- 
tion of  the  blood  and  the  rapidity  with  whii'h  it  is  extra- 
vasated. The  diagnosis  maj'  be  more  or  less  obsi'urcd 
by  the  presence  of  concomitant  injury  to  the  brain. 
1.  When  the  hlvod  is  beiiceen  the  bone  and  dura  vuiier  the 
patient,  to  take  a  typical  case,  is  concussed  at  the  time  of 
the  injury,  recovers  from  the  concussion,  and  is,  ])erhaiis, 
rational,  thou  grows  faint  and  sinks  nito  a  state  of  coma. 
The  c(nna  gradually  deepens,  and  he  usually  dies  in  from 
a  few  hours  to  a  few  days  after  the  injury,  with  .signs  of 
profound  com]ircssion  of  the  brain.  Tlio  ]iaralysis  at  first 
is  on  tlio  side  o]ip()site  to  the  injury,  but  may  become 
general  as  the  blood  extends  over  the  surface  of  the  brain. 
Tho  ]iu]nl  on  the  same  side  as  the  injiuy  is  commonly 
dilated,  whilst  at  times  tlie  eyeball  may  protrude,  owing 
to  the  pressure  of  the  blood  u]ion  the  cavernous  sinus. 
Very  occasionally  relicx  convulsions,  also  on  the  same 
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Side  of  the  body,  may  be  set  up  by  imtatiou,  it  ^  sup- 
no^ed  of  the  nerves  of  the  dm-a  mater.  If  a  fis^uiea 
Sure  is  present,  there  may  be  some  fulness  externally 
from  the  escape  of  blood  through  the  fissure.    2.  When 

he  /.  iathe  arachnoid,  sigus  of  ^'Omn-es.^n 

present  •  but  there  are  no  special  symptouis  by  which  it 
?an  be  diagnosed,  or,  indeed  at  times  f-t-^-^-y-- 
blood  between  the  bone  and  dura  mater.  I^"*'^^^^^^^^ 
temper,  headache,  or  convulsions  commg  on  some  t  ine 

after  the  iniurv,  are  said,  however,  to  indicate  it.   3.  When 

quantities  sufficient  to  cause  compression  it  will  V^ohaUj 
be  associated  with  severe  laceration  of  the  bram,  and  the 
patient  will  not,  as  a  rule,  regain  ^'^''f^'^'f}^''''- ..^t^ 
are  no  special  symptoms  by  which  blood  m  this^situation 
can  be  diagnosed  (see  Laceration  of  Brain).  4.  When  the 
Nocd  is  effused  into  the  brain- substance  it  produces  symp- 
toms which  cannot  be  distinguished  from  those  of  apo- 
nlexv,  except  perhaps  by  the  history  of  the  m.iury,  and 
not  alwavs  then,  as  it  may  be  impossible  to  dctemiine 
whether  the  patient  first  fell  and  thus  injured  his  brain 
causino-  effusion  of  blood  into  its  substance,  or  Avhether 
a  vessel  first  gave  way,  and  the  fall  was  the  consequence 
of  the  escape  of  blood  into  the  brain. 

Treatnient.— When  it  is  clear  that  the  hcemorrhage  is 
from  the  middle  meningeal  artery,  and  it  appears  pro- 
bable that  no  other  serious  injury  of  the  liram  has  been 
received,  tho  trephine  should  be  applied  for  the  pm-pose 
of  removing  the  clot  and  securing  the  bleeding  vessel. 
The  situation  of  the  artery  is  about  an  inch  and  a  half 
behind  the  external  angular  process  of  the  orbit,  and  over 
this  spot  a  crown  of  bone  should  be  removed.    If  the 
artery  is  found  wounded,  an  attempt  should  be  made  to  tie 
it,  or  if  this  fails  other  moans  must  bo  taken,  as  torsion, 
acupressure,  or  tho  insertion  of  a  i)icce  of  wax  into  tho 
vessel.  Hhould  the  wound  in  the  vessel  not  lie  discovorcil, 
more  bono  may  bo  cut  away.    If  however  no  blood  is 
found  between  tho  bone  and  dura  mater,  iiiit  tlie  dura 
mater  itself  is  bluish  in  colour,  does  not  pulsate  with  the 
brain,  and  bulges  into  tho  trephine  hole,  indicating  tho 
ju'escnce  of  blood  in  the  arachnoid,  an  ineision  should  be 
made  through  it  and  the  blood  let  out.    Great  care  must 
subsequently  lie  taken  to  keep  the  Avouud  a,se])tic.  Yov 
Ini'morrhage  on  the  surface  or  in  the  substance  of  tho 
brain  surgical  interference  is  not  permissible  ;  all  that  can 
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be  done  is  to  treat  the  case  as  one  of  ordiuaiy  aijoplex}- 
from  cerebral  hiemorrhage,  i.e.,  by  free  purging,  cold  to 
the  head,  hot  bottles  to  the  feet,  &c. 

Contusion  of  the  brain  consists  of  a  bruising  of  the 
brain  substance,  and,  like  bruises  of  other  soft  tissues,  is 
accompanied  bj^  extravasation  of  blood  from  the  ruptuie 
of  the  smaller  vessels.  It  is  often  accompanied  with 
laceration  of  the  brain  substance  and  of  the  pia  mater  and 
arachnoid.  It  may  be  due  to  any  seveie  violence,  and 
may  occur  with  or  without  injury  of  the  scalp  or  cranial 
bones.  The  bi'uising  ma}^  be  general  or  circumscribed. 
In  the  latter  case  it  may  occur  immediately  beneath  that 
p)art  of  the  cranium  to  which  the  violence  was  applied,  or 
on  the  opposite  part  of  the  bi'ain,  the  brain  being  as  it 
were  dashed  by  the  violence  of  the  blow  against  the  cranial 
wall  furthest  from  the  part  of  the  skull  to  which  the  force 
was  ajjplied.  It  may  terminate  in  absorjition  of  the  blood 
and  healing  of  the  bruised  parts,  or  in  general  inflamma- 
tion of  the  brain  and  its  membranes,  or  in  local  inflamma- 
tion and  cerebral  abscess.  The  symptinas  are  generally 
obscured  by  those  of  concussion  or  compression,  aud  it  is 
seldom  that  an  accurate  diagnosis  can  be  made.  Irritabi- 
lity, restlessness,  and  spasms  of  cei'tain  muscles,  when  a 
motor  centre  is  injured,  are  said,  however,  to  point  to  con- 
tusion. The  chief  indication  for  treatment  is  to  prevent 
the  occiuTcnce  of  inflammation  of  the  brain  (see  p.  321). 

Laceration  of  the  brain  may  occur  with  or  without 
fracture  or  other  injury  of  the  skull.  The  laceration  is 
most  common  in  the  anterior  ])art  of  the  frontal  and  in 
the  temporo-si^henoidal  lobe,  owing  in  part  to  the  uneven- 
ness  of  the  base  of  the  skull  on  which  these  lobes  rest, 
and  in  part  to  the  fact  that  the  back  and  the  to]i  of  the 
head  are  most  exposed  to  injury,  the  brain,  as  in  contusion, 
being  generally  lacerated  on  the  side  of  the  head  directly 
opposite  to  that  cm  which  the  force  is  received.  At  times, 
however,  the  brain  is  lacerated  directly  beneath  that  ]iart 
of  the  skull  to  which  the  force  is  applied.  _  Laceration 
may  also  bo  caused  bj'  a  fragment  of  bone,  as  in  dejjressed 
or  punctured  fracture,  or  by  the  pa.«isage  of  a  bullet  or  the 
thrust  of  a  sword  through  "the  orbit  or  nose. 

Fut/ioliit/y. — The  laceration  may  be  slight  in-very  exten- 
sive, and  is  generally  accompanied  by  mcn-e  or  less  bruis- 
ing of  the  surrounding  bi-ain  tissue  and  extravasatiim  of 
blood  over  its  surface.  The  pia  mater  is  also  lacerated, 
and  where  the  injury  is  produced  by  a  fragment  of  bone 
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the  dura  mater  is  likewise  torn,  arid  in  some  cases,  large 
portions  of  the  lacerated  brain  may  protrude  through  the 
skull.  Inflammation  of  the  brain  and  its  membranes  is 
liable  to  follow,  and  to  assume  a  septic  character  and 
spread  wideh^  if  there  is  an  external  wound  which  has 
not  been  kept  aseptic.  Should  the  patient  recover, 
cicatrization,  with  adhesion  of  the  membranes,  occurs, 
the  extravasated  blood  in  the  meantime  undergoing  the 
changes  alreadj'  described. 

The  symptoms  vary.    At  times  there  may  be  none, 
although  a  considerable  mass  of  brain  tissue  is  protruding 
through  a  fracture  in  the  skull.   Or  they  may  be  obscured 
by  signs  of  concussion,  or,  if  much  blood  has  been  extra- 
vasated, by  those  of  compression.  There  are  no  signs  patho- 
gnomonic of  laceration  of  the  brain,  but  convulsions,  local- 
ized spasms  or  paralysis,  long-continued  insensibility 
without  coma,  and  the  collection  of  symptoms  known  as 
cerebral  irritation ,  point  to  such  an  inj  ury .  The  symptoms 
of  cerebral  irritation  may  be  described  "as  follows : — The 
patient  lies  in  a  torpid  or  semi-conscious  condition,  coiled  up 
on  one  side,  with,  his  limbs  in  a  general  state  of  flexion.  If 
spoken  to  he  evinces  great  irritability  of  temper,  answer- 
ing momentarily  and  sharply,  perhaps  shaking  himself, 
and  then  relapses  into  his  torpid  state.    His  pupils  are 
contracted,  his  ej^es  closed,  but  his  pulse,  temperature, 
and  respirations  are  normal.    Is  there  any  ivay  of  locah'z- 
Tiig  the  seat  of  the  laceration  ichere  no  external  injury 
exists  ?    "  If  a  patient  receive  a  blow  upon  the  head,  and 
it  is  foimd  that  localized  paralysis  is  present,  we  conclude 
that,  there  exists  a  laceration  of  some  severity  in  the 
cortical  centre  corresponding  to  the  muscles  implicated 
if  almost  immediately  after  the  injury  there  is  a  distinct 
spasm  affecting  a  localized  group  of  muscles— a  mono- 
spasm—we  conclude  that  hemorrhage  is  going  on  from 
the  lacerated  brain  substance,  or  breaking  down  the  tissue 
ot  the  centre  corresponding  to  the  affected  muscles  If 
the  monospasm  extends,  flrst  affecting  one  side  of  the 
body,  and  Anally  l)oth  sid(>s,  so  that  the  ,atta(;ks  assume 
.ho  form  of  true  epileptic  fits,  it  is  ].robal.le  the  extrava- 
vato.l  blood  IS  oxtouding  over  the  surface  of  the  brain  and 
.mtatnig  more  or  less  widely  the  whole  motor  area  " 
Arichsen).    Should  there  be  aphasia,  a  lesion  of  the  pos- 
;erior  e.xtremity  of  tlie  third  left  frontal  convolution  is 
ndicatod  (F.g.        b).    Should  there  be  farial  spasm  or 
)aralysis,  a  lesion  of  the  hmov  third  of  th(,  ascendin- 
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frontal  and  the  contiguous  part  of  the  posterior  end  of  the 
second  frontal  convolution  is  probably  present  if^S-  '^ 
B').  Should  there  be  paralysis  of  the  arm-a  biachia 
monoplegia-the  middle  portion  of  the  ascending  frontal 
and  the  contiguous  part  of  the  ascending  If  ^'^f  ^he 
other  side  of  "the  fissm-e  of  Eolando  are  probably  affected 
(Fio-  74,  ii>  and  p').  Should  there  be  paralysis  of  the 
ower  limb,  the  lesion  probably  involves  the  upper  end  of 
the  ascendmg  parietal  and  the  ^^H^^^'^o^; f  Y^,  \S 
lying  behind  it,  as  far  as  the  margin  of  the  longitudmai 

"^^i^ll^iS;,  a  cortical  lesion  may  be  distinguished 
fi-om  a  Central,  as' follows -.-In  the  cortrcalj'-r^ 
paralysis,  although  it  may  occur  immecbate  aftei  the 
iccidint,  often  does  not  appear  for  some  time  1.  i. 
incomplete  and  localized,  ^^^^  probably  affect,  only  a 
sinole  group  of  muscles.  In  the  centred  kswn  on  the 
othe  hand,  the  paralysis  occm-s  immediately  after  the 
in  my  ;  Tt  is  more  complete  and  extensive,  and  one  side, 
at  least  will  probably  be  paralysed. 

"T^:\ZtnLt  shoild  be  directed  ^l^e  prevenhon^^^ 
inflammation  m  the  way  already  described  If  he  e  is  a 
wound  with  protrusion  of  the  brain,  the  contused  anc 
nrotrnded  portions  and  any  fragments  pressing  upon  oi 
enetrSg  brain  substance  should  be  removed,  the 
vound  clelnsed  with  antiseptics,  the  scalp  replaced,  and 
its  union  by  the  first  intention  sought.  In  the  ca.e  oi  a 
lunshot  wound  the  bullet  should  be  7<l"^°^^^  /f^./^^^ 
Sasily  be  got  at,  otherwise  it  should  ^^l^}^^- 
there  is  no  wound,  but  signs  «  .  ^^^'^V VhJ  ^ort^^^^^^ 

^,Kr;s;•^f;•'n■;Sr■«■ 
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Fig.  76.— The  cerebral  convolutions  :  R,  fissure  of  Rolando  ; 
F"*,  ascending  frontal  convolution  ;  P',  ascending  parietal  con- 
volution ;  F',  F-,  F-',  superior,  middle  and  inferior  frontal  con- 
volutions ;  S  F,  superior  frontal  sulcus  ;  I  F,  inferior  frontal 
sulcus  ;  S,  fissnre  of  Sylvius  ;  S",  anterior  limb  of  fissnre  of 
Sylvius  ;  Sp,  posterior  limb  of  fissure  of  tjylviu.?  ;  P-,  superior 
parietal  convolution  ;  P-',  supra-marginal  convolution  ;  P',  au- 
gidar  convolution  ;  I  P,  inter-parietal  fi.ssure  ;  T  S'  T  S" 
T  S'*,  superior,  middle  and  inferior  temporo-sphenoidal  convo- 
lutions ;  B,  Broca's  convolution  ;  P",  parieto-occipital  fissure  ; 
0',  0-',  .superior,  midille  and  inferior  occipital  convolutions.' 
(After  Lucas-Championniere  and  Ericlisen.) 
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o-eneral  hemiplegia,  the  perforation  should  be  made  over 
the  middle  of  the  line ;  if  paralysis  of  the  arm  and  leg, 
over  the  upper  part  of  the  line  ;  if  paralysis  of  the  arm 
only  in  front  of  the  middle  third  of  the  line  ;  if  aphasia, 
below  and  a  little  in  front  of  the  line  on  the  left  side  of 
the  head;  if  there  is  paralysis  of  the  leg  alone, behind  the 
upper  third  of  the  line  ;  if  paralysis  of  the  arm  and  face, 
in  front  of  the  lower  third  of  the  line  ;  if  paralysis  of  the 
arm  and  aphasia,  or  paralysis  of  the  face  and  aphasia, 
below  and  in  front  of  the  line. 

Intracranial  iistlammatiox,  though  at  times  it  may 
remain  locabzed  either  to  the  membranes  {menmgHis)  or 
to  the  brain  (encephalitis),  more  often,  m  whatever  way 
it  begins,  spreads  from  the  one  to  the  other  {menmgo- 

encephalitis).  .  p  4^ 

Cause.— Wounds  of  the  scalp,  contusions  or  fractures 
of  the  bone,  and  concussion,  contusions,  lacerations,  and 
penetrating  wounds  of  the  brain.  .  .-o. 

Pathology.— It  maybe  acute  or  chronic,  diffuse  or  cir- 
cumscribed. Acute  inflammation  may  begin  in  the  dura 
mater,  and  remain  confined  to  that  membrane  {pachy- 
meninqitis),  or  spread  inwards  to  the  other  membranes 
and  the  brain;  or  it  may  begin  m  the  brain,  but  then 
seldom  spreads  further  outwards  than  the  yisc;eral  layer 
of  the  arachnoid  [leptomeningitis),  ^en  it  begins  m 
the  bone  or  in  dura  mater  it  is  at  first  circumscribed ; 
the  inflammatory  products,  and,  should  suppuration  occur, 
the  pus,  being  confined  between  the  bone  and  dura  mater 
Later,  the  inflammation  may  spread  to  the  arachnoid,  and 
thence  to  the  pia  mater  and  surface  of  the  brain,  diftusmg 
itself  widely  through  the  arachnoid  and  over  the  cerebral 
cortex.  When  it  begins  in  the  brain  it  is  generally  the 
result  of  a  contusion  or  laceration  of  the  cerebral  sub- 
stance, and  may  remain  circumscribed,  and  eventual  y  end 
in  a  cerebral  abscess,  or  spread  to  the  pia  mater  and  then 
become  diffuse.  It  seldom,  howc^•er,  involves  the  free 
surface  of  the  arachnoid.  The  po,t-mort,m.  appearances 
commonly  observed  are  increased  vascularity  of  the  brain 
and  its  niembrancs,  an  exudation  of  greenish-yellow 
lymph,  and  distension  of  the  ventricles  witli  a  serous 
blood-stained  lluid ;  whilst  the  grey  matter  is  ot  a  reddish 
hue  soft  and  diffluent,  and  the  white  more  abundantly 
dotted  over  with  ]nincta  vasculosa  than  natural.  In  the 
chronic  form.,  which  is  generally  due  to  inflammation, 
caries,  oV  necrosis  of  the  bone,  or  more  rarely  to  a  brain 
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injury,  the  dura  mater  becomes  thickened  and  adherent 
to  the  bone,  the  arachnoid  thickened,  and  the  jiia  mater 
opaque  and  indurated,  so  that  when  removed  its  prolonga- 
tions, -n-Tiich  dip  between  the  convolutions,  can  be  pulled 
out  without  tearing. 

The  symptoms  vary  according  as  the  inflammation  is 
acute  or  chronic,  diffuse  or  circumscribed ;  according  as 
it  begins  in  the  dura  mater  or  in  the  brain  and  pia  mater ; 
and  according  as  it  involves  the  vertex  or  base  of  the 
brain.  The  <;meral  symptoms  in  acute  cases  are  in  the 
early  stages  fever,  pain  in  the  head  generally  on  the  same 
side  as  the  wound  if  one  is  present,  intolerance  of  light 
and  sound,  retching  with  probablv  a  clean  tongue,  a 
quick,  full  pulse,  flushed  face,  contracted  pupils,  violent 
beating  of  the  carotids,  restlessness,  sleeplessness,  and  at 
times  violent  delirium.  Later  the  symptoms  pass  into 
those  of  compression,  the  pupils  becoming  dilated  and 
faxed,  the  pulse  slow,  and  the  breathing  stertorous.  Then 
follows  paralysis  and  stupor,  and  later  coma  and  death. 
Eigors  will  probably  occur  should  pus  form.  Is  there  ami 
tmy  of  localizing  the  inflammation  /  1.  If  ten  to  twenty 
days  have  elapsed  since  the  injiu-y ;  if  the  onset  of  the 
symptoms  is  sudden,  though  preceded  perhaps  by  some 
headache  :  if  there  is  a  pulfy  swelling  over  the  seat  of 
injury,  due  to  the  separation  of  the  pericranium  from  the 
bone  by  serous  effusion ;  if  the  bone,  should  it  be  exposed 
looks  dry,  white,  and  cUscoloured,  or  the  wound  unhealthy  • 
and  if  the  paralysis  is  localized,  the  inflammation  is  pro- 
bably between  the  bone  and  dura  mater,  and  if  a  rigor  has 
occurred,  pus  has  probably  formed.  2.  If,  on  the  other 
hand,  there  is  no  apparent  injury  of  the  scalp  or  bone  •  if 
the  patient  has  had  concussion  ;  and  if  the  symptoms  set  in 
a  few  hours  after  the  injury,  the  inflammation  is  probably 
m  the  brain  or  pia  mater,  where  it  has  arisen  in  conse- 
quence of  increased  vascularity  following  tlie  concus- 
"'"«Wi,  1  symptoms  come  on  about  the  fourth 

or  fttth  day  alter  the  injury,  when  it  had  apparently  been 
•ecovm;cd  from,  it  will  probably  be  due  t,V  contusion  or 
aceration  of  the  brain.  3.  If,  again,  the  symptoms  are 
delaye.l  s.,mc  weeks,  it  there  is  optic  neuritis-or  symptoms 
of  disturbance  ot  one  or  more  of  the  motor  areas  tho 
inflammation  i.s  probably  localized  to  some  portion  of  the 
brain  aud  it  a  ngor  has  occurred,  a  cerobr  .1  al)scois  Ir  s 
probably  formed.  In  the  rhronie  Mm  of  lu  ammat  m 
the  s>nripto,ns  arc  similar  to  those  df  the  acut,^  iTo f  less 
seventy,  and  arc  later,  as  a  rule,  in  making  he  "  r- 
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ance.  Completo  recovery  may  have  apparently  taken  place, 
or  there  may  have  been  headache  or  uTitabihty  of  temper 
iDrevious  to  the  symptoms  settmg  m-  , 
^  The  treatraait  may  be  divided  mto  the  preventive  and 
the  curative.    The  former  consists  briefly  m  J^^ardrng 
against  the  occtirrence  of  septic  changes  m  the  ^^xm^^J-^ 
one  is  present,  and  in  preventing  congestion  of  the  bram 
nnd  its  membrane  by  the  means  already  indicated  (see 
^  301)    The  first  signs  of  inflammation  should  be  actively 
combated  by  a  calomel  purge,  leeches  to  the  temples  and 
IL  ice-bag  to  the  head    whilst  pam 
and  sleep  promoted  by  the  cautious  use  of  opium,  ihe 
cmiitive  Veatment  consists  in  evacua  mg  tte  Piml-^^^^^^^^ 
the  inflammation,  should  such,  m  spite  of  the  Feventiye 
tJeaSient,  ensue.    Thus,  if  there  are  signs  oi   «-l  s^^ 
uui-ation  between  the  bone  and  dm'a  mater,  the  tiephme 
Iwd  be  applied  over  the  seat  of  in^m-y,  or  if  one  is  no 
Smrent  oier  the  motor  area,  at  the  spot  indicated  bj 
iSved'paralysis  or  spasm.    If,  on  removmg  the  bone, 
the  dur  Ser'is  seen  to  bulge,  and  the  V^ff^^^^^^^^l 
brain  cannot  be  felt,  the  dura  mater  shou  d  be  perfoiated, 
and  if  ms  is  still  umliscovered,  but  the  signs  of  suppura- 
tion ar;ell  marked,  ^      ^oiuy  shouM  be  cau^^^^^^^ 

lot  it  out     If  the  suppuration  appears  to  be 
j;;t^ latlr  ^  local,  no  oiLative  treatment  should 

''^Hb'^cekebki  is  a  protrusion  of  ^^^-^^ 
con^ueut  upon  -}^^;^^  ^^^Ss^'S' W  ^iS  a 

ducts  and  blood,  and  IS 

swelling  finding  a  jtySTie^ranium.  The 

capillaries,  consequent  "P"".^^'^  1^'  through 
inl  constricted  by  the  marg.  -  oiju^  t  "  -u  >ture  of  tl^o 

t:^::^Si:^.£^l^'on.^^^^  entirely 
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of  clotted  blood.  Signs.— The  hernia  appears  as  a  reddish- 
brown,  blood-stained,  fungus-looking  mass,  overhan«iuo- 
the  hole  m  the  cranium,  through  which  it  has  protruded" 
and  olt^en  pulsatmg  synchronously  ^yith  the  brain.  Should 
the  inflammation  subside,  the  protrusion  will  gradually 
recede,  and  the  patient  recover ;  but  should  it  continue  the 
hernia  ^all  increase  m  size,  and  as  more  and  more  of  the 
brain  IS  involved,  the  patient  sinks  into  a  comatose  state 
ancl  dies.  At  times  the  protrusion  may  become  constricted 
at  Its  base,  and  slough  away  and  the  parts  cicatrize ;  or 
an  abscess  may  form  in  its  interior  and  in  the  contiguous 
part  ot  the  bram,  and  death  result  from  cerebral  conipres- 
sion.    I  he  treatment  consists  in  attempting  to  allay  the 
inflammation  of  the  brain,  which  is  the  cause  of  the  hernia 
by  the  means  already  described  in  Intracranial  Inflam- 
mation.   lon3ieriy,pressm-e  on  the  protrusion,  shaving 
it  oft  and  applying  caustics,  were  the  means  employed 
but  they  were  no  attended  with  success,  and  are  niw  di  - 

^^J^T"'""^-  ■  ^/'■'^'"•^  ^'^^^^^i-  te^id  to  cause 

an  abscess  or  promote  inflammation  by  keepino-  up  tension 
The  hernia  itself  should  be  left  alone,  eLm,t  when  the 
mflammation  has  become  chronic,  when  weU-re^u  ated 
pressure  maypossibly  promote  the  absorption  of  mE  ma- 

lIlEPHIM^G  THE  SKULL  IS  indicated :- 1.  In  all  cases 
of  punctured  fracture.    2.  In  depressed  fracW  with 
spnptonis  of  compression,_  whether  simple  or  compound 
3.  In  locahzod  extravasations  of  blood  between  the  bonr^ 

t^'ms"-.  \^']  -t™"al  suppiiSiorwLn 

the  pus  IS  circumscribed  and  situated  between  the  bono 

le  main,    o   In  epilepsy,  mama,  and  continued  headache 
lo^'ing  on  head  injury.    6.  For  the  removal  of  a  bult? 
odge,l  m  an  accessible  situation  in  tlie  brain.    7  In  fine 


brai  tumou..  Li  c;:;n,:za^;^:::^z^ 

^puptonis,  m  which  the'  fragmenl  cannit  l^d  bv  |^  o 
g."  utor,  opinions  differ  as  to  the  propriety  of  tSiiniii 
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nvpr  the  spot  where  the  trephine  is  to  be  applied ;  or 

situation.  When  the  crown  of  hone 
is  loose  it  should  be  removed  with 
the  sequestrum  forceps  and  i±  it  i» 
intended  to  replace  it,  it  shoiild  be 
kept  warm  in  some  weak  antiseptic 
solution,  and,  at  the  end  of  the 
operation,  cut  into  small  piece,  and 
placed  in  the  hole,  and  the  flap 
laid  down  over  it.  .  It  need  hardly 
be  said  that  the  strictest  ^ntisepUc 
precautions  should  be  used,  ihu. 
Ihe  whole  scalp  should  be  shaved 
aud  washed  ^^ith  soap  and  Tsater, 
thenmth  ether  to  remove  all  grease, 
andhmnediatelybeforetheoperatiou 

^,  ith  an  antiseptic.  Healmg  by  the 
fet  intention  should  be  obtained 
S  possible.  The  trephine  should 
not  be  applied,  as  a  rule,  over  a 
suture,  an  air  or  venous  smus,  oi 
over  the  middle  meningeal  arten , 
unless  the  operation  is  undertaken 
•      .  .n  tl   t  ve'sel.    The  conical  trephme, 

with  a  view  to  «e^curo  th.  t  A  e>^^^^^  instrument  than 

shown  in  hhg.  78,  will  to  injur, 

that  in  o«^in='^-y^^^^vr  Wlo  .Isois  norc  comfortabV 


Fig.  78.  —  Conical 
tropliine,  with  the 
.luthov's  iraprovcil 
handle. 
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Contusions  of  the  face  are  yerj'  common.  Amongst 
them  may  be  mentioned  "  bhxck-eye,"  which  is  attended 
with  extravasation  of  blood  into  the  loose  cellular  tissue 
of  the  ej'elids.  The  swelling  is  often  very  great,  the  eye 
being  completely  closed,  but  it  usually  subsides  in  a  few 
days.  Suiipuration  occasionally  occurs,  a  small  incision 
then  becoming  necessary. 

Wounds  of  the  face,  owing  to  the  great  vascularity  of 
the  parts,  readily  and  rapidly  heal.  The  edges  of  the 
W'Oimd  should  be  approximated  as  accurately  as  possible, 
especially  when  near  the  eyelid,  where  there  is  danger  of 
contraction,  and  united  with  horse-hair  sutures.  If  quite 
superficial  the  wound  may  then  be  sealed  with  collodion  ; 
but  if  deep  the  surfaces  should  be  supported  by  hare- lip 
pins  or  wire  sutures,  which  however,  to  prevent  scarring, 
should  be  removed  at  the  end  of  twenty-four  to  thirty-six 
hours.  Wounds  attended  by  loss  of  substance  may  sub- 
sequently requii-e  a  plastic  operation. 

Foreign  bodies  in  the  nose.— Peas,  beads,  pebbles 
and  the  like  are  sometimes  pushed  up  the  nose  by  chil- 
dren, where  they  sooner  or  later  almost  invariably  give 
rise  to  irritation  and  a  muco-purulent  and  foetid  discharge. 
Indeed  the  presence  of  such  a  discharge  from  (me  nostril 
in  a  child  should  always  lead  the  Surgeon  to  make  a  care- 
ful search,  if  necessary  imder  an  anfesthetic,  for  a  foreign 
body.    If  allowed  to  remain,  foreign  bodies  give  rise  to 
ulceration,  or  even  bone-diseaso.    They  can  generally  be 
removed  by  forceps,  curettes,  or  the  nasal  douche.  At 
times  they  may  have  to  be  pushed  l)ack  into  the  pharynx. 
Milder  means  failing,  Eouge's  operation  (see  Diseases  of 
iVose),  may  become  necessary.    It  should  not  be  forgotten 
that  foreign  bodies  occasionally  enter  the  nose  from 
behind  during  vomiting. 

Foreign  bodies  in  the  ear  should  bo  removed  by 
syringing  with  ti^j.id  water,  and  no  attempt  made  to 
extract  them  with  instruments  unless  their  nature  is  such 
that  the  warmth  and  moisture  of  tho  ])art  may  ciiiiso  them 
to  swell,  as  is  the  case  with  peas.  Under  these  circum- 
stances, somo  of  tho  various  curettes,  snares,  &c.,  devised 
tor  the  purpose  may  be  used,  but  with  great  gontl.M.css 
and  aided  by  ;irtih,.ial  light,  the  cliild,  i?  unruly, 
being  placed  under  an  aiitosthotic.    If  a  rounded  bodyi 

/,  2 
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as  a  bead  wliicli  is  incapable  of  swelling,  does  not  come 
awaron  s^Jinging,  it  sbonld  be  left  alone  for  the  tune, 
S subseqviS^tly,  by  setting  up  sligbt  suppm-atiou, 
become  WneS,  and^anknbe  --^JJ^^^.X! 

nXrba?eSwLr4taken  for  a  foreign  body  and 
'°sSiyS?  Vistula  occasionally  results  fr-om  a  wound 

ofSsduS.  ^^^^^r'^K^'^SiS^S. 

SsS^e^n  Reposed  and  pr a. W 

SrSoT^STsb  a  f'S  S  :f\be  duct  rnto  tbe 
mout'b  and  then,  if  the  external  opening  does  not  heal. 

0??!^?  SI'TJnes  is  always  the  resrdt 

lEACTURE  01    lli^-t-  frncture   is  CODimOulv 

Of  severe  ^u-ect  yiolence.     The  i^^^^^^^^^^ 

brain  and  its  membranes.    r  e<^i^^eHf  ine 
be  manipulated  into  position  bj  the  bn  eis  e 
andby/dixectorg^<ruo.t^ 
forceps  wi  h  one  b^^^ 

nose.    The  fiagmoms  s  ^^^^  stnipprng. 

which  IS  often  dithcult,  P'','^'-  .ipflected  should  be 
The  septum,  where  this  l^^s  bee    ^^^^^^^^^^  ^^^^^ 

Straightened,  so  as  to  f  1^^°^*     d  uTthe^^  or  In- 

kept  in  place  by  lyory  plugs  1  \  f^.etiu-e 
other  suitable  retentive  ^^^^J^Zor^nhy  may 
has  not  been  properly  ^V^^.^  delloctod,  con- 

remain,  and  if  the.septum  has  al^o  been  le  .^^^ 

sidcrablo  inconvenience  may  }f "  "'^J.' ^ther  nostril, 
obstruction  to  -^P^  -\^^^,^rpSii^  n-Y  have 
In  such  cases  though  ^  ^^^  ^^^y  he  done 
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this  precaution  is  neglected  little  can  subsequently  be 
done.  Wliere,  however,  thej'  are  merely  lateralljr  deflected, 
tlie  resulting  deformitj'  may  be  corrected  by  the  use  of  a 
retentive  apjiaratus. 

Feactitres  of  the  fPPEE,  JAW,  Or  of  the  malar  bone 
with  dei^ression  of  the  zygomatic  arch,  are  occasionally 
met  with  in  severe  smashes  of  the  face.  They  are  often 
impossible  to  rectify,  and  considerable  deformity  fre- 
(|uontly  remains.  Although  much  comminution  may  occur, 
necrosis,  in  consequence  of  the  great  vasculaiity  of  these 
liarts,  rarely  results. 

Practtxre  of  the  lower  jaw  is  nearly  alwavs  due 
to  severe  and  direct  violence.  The  fi'acture  may  extend 
through  any  portion  of  the  bono,  but  commonly  occurs  a 
little  to  one  or  other  side  of  the  symphysis,  the  line  of 
fracture  being  then  usually  vertical.  In  this  situation, 
and  indeed  whenever  it  involves  the  alveolar  border,  the 
mucous  membrane  of  the  gums  is  torn,  rendering  the 
fracture  compound.  There  is  not  much  displacement: 
but  occasionally  there  is  a  fracture  on  both  sides,  and 
then  the  central  portion  is  considerably  depressed  by  the 
action  of  the  genio-hyoid  and  digastric  muscles.  When 
the  line  of  fracture  extends  through  the  angle  or  ascend- 
ing ramus,  the  fragments  are  held  in  apposition  by  the 
masseter  on  the  outer,  and  the  internal  pterygoid  on  the 
inner  side.  The  fiucture  may  occasionally  occur  throuo'h 
the  coronoid  process  or  the  nock  of  the  condyle.  In  the 
latter  situation  the  displacement  is  peculiar,  the  condyle 
111!  the  injured  side  being  drawn  forwards  and  inwards'by 
tlie  external  pterygoid  uuiscle  of  that  side  while  the  rest 
of  the  jaw  is  tilted  over  towards  the  injured  side  by  the 
action  of  the  opposite  external  pterygoid,  which  is  thus 
left  unopposed.  This  sign  is  of  some  im]>ortancc  in  dis- 
tinguishing such  a  fracture  from  a  partial  dislocation  in 
wliich  the  jaw  is  drawn  over  to  the  opi)ositc  side.  Si(/ns.— 
Thec(_)mm(m  form  of  fracture  maybe  readdy  distiiiiniished 
by  j)ain  on  mastication,  dril)l)ling  of  saliva,  soiiuMrre-u- 
larity  ni  the  line  of  the  teetli,  unnatural  mobility  of  Iho 
jraghionts,  crepitus,  and  a  rent  in  the  mucous  memlirano 
over  the  fracture.  Fracture  througli  tlio  angle  may  be 
detected  by  crepitu.s  and  by  the  slight  mobiHty  of"  the 
tragmeiits  on  firmly  grus].ing  the  ascrndinn.  ,,mius  and 
body  of  the  law.  I^'acture  through  the  lu-ck  may  bo 
known  by  the  ]>eculiar  displacement  before  alluded  to 
aud,  perhaps,  by  cre])itus  on  maniimlatidii.    Trmimmt  — 
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any  space  left  available  by  the  loss  of  a  tooth  Pf^^ 
the  iDnrts  in  apposition  some  difficulty  may  be  expenencea 
S  c  Jnset— of  a  displaced  tooth  l^-^g^ijl-f 

shown  in  the  accompanying  drawing 
fFio-  80\  This  splint  consists  ot 
a  w'i^-e  frame  fitted  round  the  back 
and  front  of  the  teeth,  and  fiirther 
secm-ed  by  transverse  wires  between 


pje    7 9. —Gutta-percha  splint  for 
fractured  jaw.  (Bryant's  Surgery.) 


Fig.  80.— Dental  splint 
applied. 


.1  i.  ^1  nr,r.  nf  the  more  elaborate,  so-called  inter- 
i,  usually  LO  J^rAt  lmt  aed  in«y 

lari,  into  «,;;  'O  K^^  '^^  ^^^^^^^^^  .ml 

a,o  contact,™.  ;1  ''I'X'  „„„1h  ii  widely  open 
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and  cannot  be  closed  by  any  voluntarj^  effort  of  the 
patient,  and  the  saliva  dribbles  constantly  away.  In 
comiilete  dislocation  the  symphysis  remains  in  the  middle 
line,  and  an  nnnatural  hoUowis  felt  behind  each  condyle. 
If  the  dislocation  is  partial  the  symphysis  is  carried  over 
to  the  opposite  side,  and  the  hollow  is  felt  only  behind 
the  dislocated  condyle.  Treatment. — The  indications  are 
to  overcome  the  contracted  muscles  holding  the  condyle 
or  condyles  in  their  displaced  situation,  and  so  allow 
the  latter  to  be  drawn  by  the  tem- 
poral and  deep  fibres  of  the  mas- 
seter,  the  retractors  of  the  jaw, 
over  the  emeuentia  articularis  into 
their   sockets.     To  do  this  the 

Fig.  81. 

Firt.  81. — Meclianism  of  reduction  of  a  di.slocated  jaw.  r.  Cork 
acting  as  fulcrum.  The  dotted  lines  represent  the  tuasseter  and 
temp  >ral  muscles — the  weight  to  be  overcome  by  the  hand  or 
power. 

Fio.  82.  — The  four-tailed  bandage  applied.  (From  Bryant's  Surgery. ) 


thumbs,  wrapped  in  a  towel  to  avoid  being  bitten,  or  better, 
a  cork,  should  be  placed  between  the  bust  molar  teeth  of  the 
upper  and  lower  jaw  on  each  side  to  act  as  a  fulcrum 
whilst  pressure  is  made  in  an  upward  direction  on  tlie 
.spnphy.sis  by  the  Surgeon's  hands  on  tlu!  iirinciple  of  a 
lever  of  the  first  order  (h'ig.  SI).  Whilst  tlio  symphysis 
is  pushed  upwards  the  ('ondyle  is  drawn  downwards,  "the 
weight,  represented  by  the  contracted  muscles,  being 
gradually  overcome. _  As  soon  as  the  condyle  is  thus 
clear  of  the  emeuentia  articularis  it  is  drawn  baclv  into 
its  place  with  a  sna,])  by  tlio  fibres  of  the  retractor  muscles. 
Downward  and  l)ackward  pressure  by  the  ]iri)tect(.>il 
thumbs  is  at  times  necessary.    A  i'ou'r-tailt d  h:inila"-e 
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fFio-  82)  should  be  worn  for  a  fortnight  to  prevent  re- 
lisfocation,  which  is  very  liable  to  h^PP-^i^-  .  ^^^^ 

The  term  subluxation  of  the  jaw  is  applied  by  some 
to  a  dispSement  of  the  condyle  from  the  tearUcular 
1-1    o  ^,^^W^h  in  this  iniurv,  remains  in  situ,  whereas 

fb^nVired  alono-  with  the  condyle.    By  others  the  teim 
efforts  with  a  distinct  snap. 

■  ,VND  AIR-rASSAGES. 

WniTXDS  OF  THE  NECK.-Supevficial  woimds  call  for 
.o~  comment  Oi.  ^^^^^^  ^ 
eiven  to  wounds  of  the  front  "t  •  i.TnrUinoidal  in- 
lenorally  inflicted  either  -^h  homicidal  ^i  i^^^^^^^^ 

tent.  Such  wounds  are  ^^^^^^  ^H^^^J^^J.^liere 
more  rarely  punctured.    They  maj  be  s  tuated^^^^^  ^^^^ 

between  the  lower  jaw  and  ^^f^^^  especially 
are  more  common  m  the  i'^^P^^^;^^    Suicidal  wounds 
through  the  thyro-hyoid  f^^^  ^"^^  from 
are  generally  made  obhqucly    om  k^^^^^^^^^ 
above  f^o™aixls  but  may  bo  t  a^^^^^^  ^^^^^^^ 

nionly  deeper  on  the  ^^l^l^.a^y  using  the 
facts  are  explained  by  the  ^  .^^  proceeds, 

right  hand,  and  bec.mimg  less  ^j'^t^^  ^J^^^^J^  several, 
There  is  usually  but  .f;^ J' ^^^.^  \n- iJ  ilay  be  deep, 
and  again  the  gash  inay  ^"l.etures  involved 

even  extending  to  the  spme.  f  ^^tent  of  the 
.vill  depend  upon  t^Jt^^^tuatuni  dc^  h^  ^^^^^ 
.vouud.    Thus  1,  ^Vlicu  the  weW 

hyoid  bono  the  tongu..  ^  '  ^  ^'^^^^^  and  the  Ungual 
deprosstheja^andecna^ 

or  facial  aitenes  and  ™  o,,en  into  the  mouth, 

a  ^vound  will  gapo  wul  l     and  a>  01^^^^^^^^^ 

the  food  and  saliva  J  .  ^^^^f'Jf  "t^^-^o- hyoid  membrane 
2.  "When  the  Avound  is  thimigh  tne  tuj  j 
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the  pharyiix  will  be  opened,  and  the  epiglottis,  aryepi-- 
glottidean  folds  or  arytenoid  cartilages,  the  superior  thyroid 
and  lingnal  arteries,  and  superior  laryngeal  nerve  may  be 
severed.  The  -wound  gapes  less  than  in  the  preceding 
situation,  but  allows  of  the  escape  of  food  and  saliva. 
There  is  usually  great  difficulty  in  swallowing.  3.  Wlien 
the  wound  is  through  tlie  cartilages,  the  vocal  cords  and 
one  or  other  of  the  intrinsic  larjTigeal  muscles  may  be 
divided,  with  consequent  loss  of  voice  ;  the  cartilages 
themselves,  moreover,  may  be  variously  displaced.  There 
IS  as  a  rule  but  little  hiemorrhage.  4.  When  the  wound  is 
made  below  the  cricoid  cartilage  the  depressor  muscles  of 
the  iarpix,  the  inferior  and  superior  thyroid  arteries,  and 
the  thyroid  and  anterior  jugular  vein's  may  be  divided 
the  trachea  partly  or  entirelv  cut  across,  and  even  the 
oesophagus  implicated. 

■Wherever  the  woimd  is  situated  the  carotid  arteries 
generally  escape  owing  to  the  resistance  of  the  cartilages 
of  the  iarjmx,  the  deep  situation  of  the  carotids,  and  the 
contraction  of  the  sterno-mastoid  muscles. 

J9a«r/pr4^— T//e  «7«m,e«»ate  dangers  are— 1.  Hwmorrhaqe. 
When  the  carotid  artery  or  jugular  vein  is  divided  death 
IS  generally,  though  not  invariablv,  instantaneous ;  but 
even  when  no  large  vessel  is  wounded,  dcatli  before  help 
is  obtained  is  frequent  from  haemorrhage  fi-om  some  of 
the  arteries  mentioned,  the  external  jugular  vein,  &c: 
z.  UOstractwu  to  respiration  in  consequence  of  (a)  the 
blood  entering  the  air-passages  in  larger  quantities  than 
the  patient  can  cough  up ;  (b),  the  lolling  back  of  the 
tongue  over  the  glottis;  _(.),  the  displacicment  of  the 
caitilages;  (f/),  the  separation  of  the  divided  portions  of 
the  tracliea.  .3.  The  otrance  of  air  into  the  vei,ns  is  also 
an  occasiona  danger.  The  suhsegnent  dangers  ave  a-dema- 
tou.^  laryngitis  bronchitis  and  bronclio-pn.^umonia,  in- 
hammation  and  .suppuration  of  the  loose  tissues  of  the 
m;.k  cn-en  extending  to  tlio  me.Uastinum  or  ],loura.  and 
ater,  .J.striiction  ol:  the  air-passage  fron.  const,  .S 
lations.''"'  "  ^"^■'"^•^i""     prominent  granu- 

_Treatment.~--'nio  h;eiiiorrlia,g,.  must  bo  arrested-'  tli.- 

""i:::;;^:?.^^?^^  ;i;,oi.structed  witii  blood,  ^SL^, 

n  ncctssaiv    and  artihcial  res])iration  resorted  to  if  tho 
patient  has  already  <.r,a,sed  to  breathe.    If  the  ton..-ne  r 
T?"^^V!.'^^''^''^  it  must  be  fixed  by  s  tures  o  •  f 
portion  of  the  epiglottis  is  h.ose  it  inayi/ .  ThJ 
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wound,  unless  cinite  ^^^i^tlt^.^  t 
approximated  by  suture  or  ^tiappjn  ^         ^  1  ^  ^^^^^^^^^^^^ 

patient  bemg  propped  up,  ^nd  Uie  n^J  be  brouglit 
The  cartilages  of  the  larynx,  f  J^^a  it  divided, 
together  by  suture,  as  P^^' f  J.^^J^  e^-'^s  mav  be 
men  the  «^^«Pl^^g^^f,^XS  fed  by  a  tube  passed 
united  by  sutures,  and  ^^^^  1  .^^^^^^^^^^  or  at  first 

ttvough  the  moxjtt.  and  ^g^^^tmy"  nay' have  to  be 
entirely  by  tlie  lecLuui-  ■,  ^    displacement  ot 

performed  If  i:esinrafaon  IS  e^^^^^^^ 

the  larynx  When  ^l^^  "P^^^^^  -^^^^^^  i^^st  be  taken 
cautions  described  luidei  ^  acheotomy  ^^^^^^^^ 

to  prevent  lung-trouble  f^^PP^^^^^^^^^ 

Mcw'aU  hinds  and  -^^^^^^'^^iSS^ 
Symptoms.-Va^n,  ^^If  °^f^/^Vlo?s  of"  -oice,  and  shght 
ing  or  ecchymosis,  alteration  oi  ^^^^^  °'  \"  .^eerated.  are 

Semopty-?  there  is 

the  usual  sigus.    Unle.s  theie  is^  subsequently  be 

nsuaUy  no  dyspna^a,  t^o^^Sf J^^'  the^^^ottis  supervene, 
present  should  ^pasm  oi  a^dema  oi  tli    .      ^.^^^^  ^^^^^.^ 

Severe  compression  oi  the  iannx 

been  instanllv  fatal  from  spasm  o^  %^\;^n  and  pre- 
,nent  should  be  Jpium  lotion 

venting  inflammation  Thu^;^f  ^'^.^^  lav  mx,  and  all 
or  an  ice-bag,  may  a  f  e^^  ]^hoxM  signs  of  axlcma- 
attempts  at  speaking  P^'"^™"  ^^^f^^..^  i,^.  hot  f  omenta- 
tous  laryng  tis  m^'  f^^^^'^^;  X  Jd  cartilage,  ..diilst 
tions,  may  P^,^fjj]f;  ,nd  ii  tliis  fails,  tracheotomy, 
scarification  of  the  f  o"is,  ana  u 

must  be  performed  ^^^l^^^^^^^^^X  tkachea  is  a  rare 

accident,  and  may  be  cau«°^^.^>^^^^^  ,nd  dysrua.a. 
the  neck.  It  is  ^tt'^ndcd  bj  T^^Sision  should  be  made 
and  is  ^^«^^=^lly,^-=^P^*^V\l^  neck  •  i  d  an  attempt  made  to 

^l^o^^^  -^^- 

Fract„n  may  be  produced  b   an.  .^ole  ^ 
ieck,  especiall>-  '\  ^^^'^'^  ^^^^^  i,,  ^^eater  coniu  .vith .  the 
nsuallv  about  the  .i unction  of  t     -        ^ho  usual  .signs 
body,  but.  may  i^^g  on  turning  the  head,  and 

are  pain,  increased  on  Uanaiin^, 
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on  moying  the  tongue ;  dyspliagia  or  inability  to  swallow; 
hoarseness  or  aphonia ;  a  sense  of  suffocation  on  pro- 
truding the  tongue  ;  mobility  of  the  fragments  and 
crepitiis ;  sometimes  cough  and  dyspnoea ;  and  hoemop- 
tjS'sis  when  there  is  laceration  of  the  mucous  membrane. 
Treatment. — The  fragments  should  l)e  replaced  by  the 
finger  jiassed  thi'ough  the  mouth,  -n-hilst  the  fingers  of  the 
other  hand  nianijnilate  the  bone  externally,  a  gag  and 
chloroform  being  iisually  necessary.  The  parts  must 
then  be  kept  pei'fectly  quiet,  and  the  patient  fed  on  slops 
passed  well  to  the  back  of  tlie  tongue. 

What  has  been  described  as  dislocation  of  the  hyoid 
bone  appears  rather  to  be  a  condition  of  the  parts  due  to 
relaxation  of  the  ligaments  attaching  the  thyroid  cartilage 
to  the  hyoid  bone. 

Fracture  of  the  cartilages  of  the  laryis'x. — • 
The  fracture  may  extend  through  either  the  thyroid  or 
the  cricoid  cartilages,  or  through  both.  The  thyroid  alone 
is  most  usually  affected.  Cause. — Direct  violence  applied 
to  the  pai't,  such  as  a  blow  or  fall,  or  compression  with 
the  hand,  as  in  garotting.  The  usual  sicjns  ai'e  pain, 
increased  on  speaking,  on  swallowing,  and  on  handling  ; 
dyspncEa;  cough;  expectoration  of  frothy  blood,  and  later, 
when  inflammation  has  come  on,  of  offensive  pus;  em- 
physema when  the  miieous  membrane  is  injured;  great 
.swelling  and  ecch^^llosis  ;  and  on  examination,  irregu- 
larity, imdue  prominence  or  flattening  of  the  cartilages, 
crei)itus,  and  preternatural  mobility. 

The  danj^er  to  be  apprelionded  is  obstruction  to  the 
respiration  in  consequence  of — 1,  displacement  of  a  portion 
of  caitilage_  across  the  larynx;  2,  spasm  of  the  glottis 
from  iiTitation  of  the  fragments  ;  3,  entrance  of  blood 
mto  the  air-passages;  4,  swelling  from  submucovis  ex- 
travasation of  blood  ;  5,  a'dematous  laryngitis  ;  and, 
6,  porichondrial  abscciss  and  necrosis  of  tho'cartilago. 

Trr<dmeid.~J^  the  ])arts  are  I'aii'ly  in  apposition  all 
that  can  bo  don(>  is  to  steady  thom  Avith  a  bandage  and 
suitably  shaped  ]>a(ls  of  lint.  ]5ut  when  there  is  serious 
displacement  with  pcrl'oratiou  of  the  mucous  membrano, 
as  ovidenced  by  severe  dysinuva  and  s])itting  of  Idood' 
tracheotomy  should  be  performed,  as  otlierwise  the  patient 
runs  an  immmont  risk  of  suddcni  suffocation.  An  attempt 
may  tlien  bo  made  with  the  hand  mani])ulatino-  the  carti- 
|ngo  externally,  and  witli  the  foreflnger  of  tho'otlier  hand 
m  the  pharynx,  to  rectify  the  displacement. 
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■  Lvjmies  of  the  Pharynx  and  (Esophagus  from  within. 
•  WOTIXDS  OF  THE  ^HAIlY^'X  are  not  infrequently  met 
wiTom  falls  with  a  pipe,  stick,  -  he  mou^^ 

They  may  be  attended  by  severe  li'^"iJ^«^-^J^|'^.^J^^^e! 
lateral  walls  of  the  pharynx  are  puncWd,  either  unme 
aTatety,  or  on  removing  the  inflicting  l^ody  or  latex^  from 
.  porLn  o^^the  ;tich  -  prp^ 

::p  uSr^Spiication 

rr     t  AnvWppdine  vessel  seen  shonlcL  be  seciueu, 

rW^th  li^l,  or  solid  V^^f-^;^;^^^^^ 
a  last  resource  the  common  or  ^^^^^^^^^^  ^^J^^^'^^i  it 

to  efl6Cta»lly  an-est  uny  h^nhage  (as  bj  tvm^ 

attempts  to  remove  a  foreign  body  o   ^^^^  , 

vonriting.    Fatal  ^^^^^o^'^^f  .JXSoi  ^^-^^-^^ 
tionof  the  pericardium  plema,  ami  po^^^  occasionally 
followed  by  inflammation  ^^^^^^'^  ^^y^      a  wound 

resulted  from  such  mj uries.  1  ''"f i"  \  .  ^^tirelv  bv 
is  suspected,  the  patient  ^^^J^^f^  ^ZSl.  sniall 

drinking  boiling  water  or  i  h-  I    5.  £;"\,^.,,rios  is'  the 
of   a  tea-kettle.     I^^?^™^       tho  .^^e  of  burns  the 
crsophagus  as  a  rule  aftected         ^hc  |  a  ^^^^^ 
fl,vmo  sometimes  appears  o  bo  J.J^  ^ ,,ny  ejected 

into  the  trachea     Ihe  ,ft-^,t.s  the  entrance 

f,om  the  mouth  aiid  ^'f!^^  the  fact  tliat 
of  the  larynx,    l^oth  o^  e  f '  \    ,,,tous  larvugitis. 

they  arc  i'^-^nuontlv  loHowcd  1)>  adc 
The  scalded  and  white  =M|Pe  »anco  ot  m  ^^^^ 
bvane  and  the  history  ot  f  ^«  ^^-^^i.g;  t'Jwid  bo  care- 

dia-niosis  plain.  '-"''""^''-r^^'f  1'''^  ,  ".„.nti^  Should 
fully  watJhed  for  signs  of  cvHlematous  Lux nj,itu.  - 


IXJUEIES  OF.  THE  PH.UIYNX  AJST)  (ESOPHAGUS.  349 


such  supervene,  tlie  swollen  mucous  membrane  at  the 
entrance  of  the  larjTix  may  be  scarified ;  hut  if  this  does 
not  at  once  relieve,  a  tube  should  be  placed  in  the  glottis, 
or  tracheotomy  performed.  In  the  slighter  cases  the 
application  of  a  hot  sponge  to  the  larynx,  the  admiuis-r 
tration  of  small  doses  of  antimony,  tinctiire  of  aconite  or 
calomel,  or  mercurial  iniinction  maj'  be  tried. 

CiiARRiXG  A2^D  OTHER  CHEMICAL  LESIONS  from  drinking 
corrosive  liquids,  strong  acids,  or  alkalies,  are  not  un7 
common.  The  effects  A'arj'  according  as  they  are  takei;, 
intentionally  or  accidentally.  In  the  former  case,  the 
larynx  usually  completely  escapes,  whilst  the  mouth, 
pharynx,  oesophagus,  and  stomach,  may  be  extensively 
injured.  In  the  latter  case,  the  fluid,  on  the  discovery  of 
the  mistake,  is  expelled  forciblj',  and  some  of  it  thereby 
generally  enters  the  larynx  and  nasal  cavities,  but  little 
Ijasses  down  the  oesophagus.  Here,  as  in  bums  and 
scalds,  the  chief  danger  to  bo  apprehended  is  oedematous 
laryngitis.  Por  an  account  of  the  effects  that  may  follow 
swallowing  corrosive  fluids,  the  student  is  referred  to  a 
work  on  Forensic  medicine.  It  need  only  be  remarked 
here  that  should  the  patient  recover  from  the  immediate 
dangers,  he  may  subsequently  come  under  the  care  of  the 
iSiu'geon  for  stricture  of  the  oosoj)hagus,  due  to  the 
cicatrization  following  the  injury. 

FOREIGH"  BODIES  IX  THE  PHAllYXX  AXD  (ESOPHAGUS. — 

Fish-bones,  coins,  false  tooth-plates,  and  jiortions  of  food, 
are  the  bodies  most  commonly  impacted  in  the  phar-^Tix 
and  cosophagus.  The  situations  at  which  they  may  become 
arrested,  vary  with  the  nature  of  the  body.  Fish-bones, 
pins,  and  the  like,  are  easily  caught  in  the  loose  folds 
about  the  tonsil  and  fauces,  or  may  be  impacted  lengtli- 
wiso  across  the  pharynx.  Larger  bodies,  as  false  tooth- 
plates,  coins,  &c.,  commonly  become  lodged  about  the 
cricoid  cartilage.  The  syinpfoms  and  treatvient  also  vary 
according  to  the  nature  and  size  of  the  foreign  bod  v.  A 
large  portion_  of  moat  arrested  over  the  entraiuie  of  the 
larynx  will  give  rise  to  urgent  symptoms  of  suffocation  • 
and  endeavours  slioiild  Ix!  made  to  remove  it  iustantlv  by 
the  finger  jihinged  into  the  throat.  If  this  fails,  laryno-o- 
tomy  should  be  done  at  once,  and  artificial  ros]nratTon 
resorted  to  if  the  patient  lias  already  ceased  to  brcatlie 
A  fish-bono  or  pin  may  give  rise  to  a  pricking  sensation 
and  dffhculty  and  pain  on  swallowing,  and  the  iiatient 
will  often  bo  able  to  indicate  the  position  where  it  lias 
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lodc^ed.  A  search  should  be  made  for  it  in  tl^e  m^uth  am^^ 
ihrnat  aided  hv  the  larjTigoscopic  mirror ;  but  it  mu^t 

situlted  lo^er  down  the  «oph»SU».   t™!      cannot  be 

be  made  to  extiaci  il,  _ui       i  „,.eatest  care  must 

stomach.  In  these  ™f  ^H^^i^^^^"^,^  ^^.^^^^^^^^^  easilv 
be  taken  as  if  t^^.^-^  ?efn  .SieVmS  th°e  stomach  the 
be  h^cerated.    it  it  Jia^  uorrid^e,  and  made  to 

patient  should  be  ied  on  ^^^^^^^^^  l^^'^^^^^^^^^ 
iwlow  portions  ot  hair  and  the  li^^^^^^  ^^^^ 

•  '\  SSi^lSuS^SilS^iith^t  injuring 
^"^^^^^^0%.^^  t°  the  pylonc  valve, 
gastrotomy  is  the  only  i-esource.  ,gj,s._A  foreign 

ventricles.    NYlien  ,  „i  fi^e  lar%nix.  it  may 

becomes  impacted  at  ^^^^^  " 'i^,,  ,  J^^^^^  Smaller 
block  up  the  passage,  ^'^^^f  i.tal  dyspncva 

bodies,  .vhcrover  situated  " f  ^^^i,,  the  glottis; 
by  setting  up  reflex  spasn  o^^^^^^^^ 

though  m  some  cases  >  toim«  to  prevent 

plate,  n>ay  be  so  lodged  ^  X/^J.  'tncle  mav  cause 

Ihem  closing.    A  ^^^^^^^^^^ ^ H,,.os  the  foreigii 

iK:^,K£n.^;;?t'St;r»n,U.op»t.ent 
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•ultimately  succumb.  Treatment. — Where  the  symptoms 
are  urgent  and  the  body  cannot  be  removed  by  the  finger, 
instant  laryngotomy  should  be  i^erf  ormed.  But  when  less 
urgent,  a  deliberate  attempt  should  be  made  to  remove  it 
by  means  of  larj-ngeal  forceps  aided  by  the  laryngoscope. 
)Sometimes,  where  extraction  would  be  otherwise  im- 
possible, this  may  be  accomplished  by  cutting  the  body  in 
two  bj'  the  use  of  the  larj-ngeal  cutting-pliers.  These 
means  having  failed,  an  external  operation  must  be  under- 
taken. Thus,  when  the  foreign  body  is  above  the  cords, 
it  may  be  removed  by  sub-hyoid  pharyngotomy ;  when 
between  the  cords  or  in  the  ventricle,  by  thyrotomy ;  when 
below  the  cords,  by  laryngo-tracheotomy  or  tracheotom}^ 
the  forceps  in  the  last  instance  being  passed  up  through 
the  wound  in  the  trachea. 

Foreiejn  bodies  in  the  trachea  and  hronchi. — Small  objects, 
such  as  coins,  buttons,  orange- 
pips,  and  fruit-stones,  are  liable 
to  be  drawn  into  the  trachea  dur- 
ing a  sudden  inspiration,  whilst 
the  patient  is  swallowing  or  is 
holding  such  in  his  mouth.  The 
accident  is  most  common  in  chil- 
dren. The  foreign  body  may 
remain  free,  or  become  impacted 
either  in  the  trachea  or  a  bronchus 
(Fig.  83).  It  usually  enters  the 
right  bronchus,  that  being  the 
larger ,  and  the  spui'-like  proj  ection 
at  the  bifurcation  of  the  trachea 
directing  it  that  way,  although  the 
left  is  the  more  direct  route.  The 
si/iiijitomsxavj  somewhat,  accord- 
ing as  the  body  is  free  or  impacted. 
"When  it  is  free,  and,  as  is  usually 
the  case,  has  fallen  into  the  right 
bronchus,  there  will  bo  sudden 
and  paroxysmal  attacks  of  suffo- 
cative cough  and  dyspnaia,  in 
consoquenco  of  the  foreign  body 
being  driven  upwards  against  the  glottis,  which  then 
closes  spasmodically.  On  listening  over  the  trachea  it 
may  be  heard  to  strike  the  cords,  whilst  a  whistling 
sound  may  be  detected  as  it  passes  up  and  down*^ 
During   the   intervals    of    the    cough   and  dysjiud'a, 


in  the  riyht  broucluis. 
Tlic  tr.achea  is  opened 
from  the  front.  (From 
St.  JSartliolomew's  Hos- 
pital Museum. ) 
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wliHst  the  body  is  at  rest  in  the  bronclius,  as  is  also 
5Le  case  whon^t  is  pernaanently  impacted  in  it,  there 
^Sl  he  a^  absence  of  the  breathing  sounds  over  the 
^ole  01  part  of  the  lung  on  that  side,  according  as 
tTe  main\ronchus  or  one  of  the  ^^c^ndary  one^  is 
ohstructed-   the  resonance,  however,  yiU   be  noi-mal. 
?f   any  ail-  can  pass  the  obstructing  body,  rhonchial 
or  slSant  souncLs  may  be  heard,  due  to  the  bron- 
chitis set  up  by  it.     Over  the  opposite  lung  puerile 
wSihio  may  be  detected.    When  the  foreign  body  is 
o  a  iwnded  shape,  it  may  act  as  a  ball-Talve,  ,,e.,  it  may 
aUo^al  tm  thl  lung  tJ  be  forced  past  it  ^i--^^^^^^^ 
tion  but  then  fall  back  into  the  narrower  part  of  the  bion- 
fZs    and  so  prevent  air  entering  duimg  inspiration. 
?n  this  way  colllpse  of  the  lung  is  brought  about.    It  the 

it  may  mle  its  w  out  through  the  chest-^aU.  by 
''"?"rft';,rS'1Xul  .houM  be  i„.e,-.ea.  Beto,. 

he  performed,  -  ^be  imt^enUs  n 

any  instant.    Un  opening  um.  ti,,.ouo-h  the  woimd, 

body  not  be  expelled  at  '  ~ho  ^^^^^^^^  the  patient 
or,  L  sometimes  ^m-^^^;^g\^:Z^^^  the 

wound  ^^ith  the  y,^/^^^^°;\' i  i^^^otomv  wound  must  be 
^r£l.°„'bo,ty  is  not  o-vM^n^^-'^'^- 
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foiu;  inches  long,  haying  its  centre  oi^posite  the  cricoid 
cartihige,  jDarallel  to  the  sterno-mastoid,  over  the  inter- 
space between  the  great  vessels  and  the  larynx.  Divide 
the  platj'sma  and  deep  fascia ;  draw  the  sterno-mastoid 
outwards,  and  the  sterno-hyoid  andsterno-thyroid  inwards  • 
and  divide  the  omo-hyoid  if  in  the  way.  Gently  draw 
the  larynx  and  trachea  across  the  middle  line  in  order  to 
separate  them  from  the  great  vessels  ;  and  then  open  the 
phaiynx  or  oesophagus,  as  the  case  may  be,  by  cutting  on 
the  foreign  body  if  felt,  or  on  the  point  of  a  sound  passed 
through  the  mouth  and  made  to  project  in  the  wound 
Avoid  mjurmg  the  superior  and  inferior  thyroid  arteries 
and  the  recurrent  laryngeal  nerve. 


INJURIES  OP  THE  BACK. 

Spbaixs  of  the  spine  are  exceedingly  common,  and 
may  he  caused  by  any  violent  twist  or  bend  of  the  back. 
Ihe  patholvgy  of  these  injuries  is  hardly  known.  Thev 
are  said  to  depend  upon  a  partial  tearing  or  rupture  of 
the  spinal  ligaments,  muscles,  or  fascia?,  but  opportunities 

back  may  be  complicated  with  concussion  of  the  spinal 
cord,  extravasation  of  blood  m  the  subcutaneous  tLue  or 
con^sion  or  rupture  of  the  kidney.  They  may,  moieover 
and  fiW  f -^'^  mflammation  of  the  intervertebral  joLts 
ther,  nf  f  '  '^P'^*^  =        inflammation  may 

then  at  times  spread  to  the  membranes  and  cord  or  be 
the  s  artmg-point  of  vertebral  caries.  -^The 
patient  usually  complams  of  having  ricked  his  back  U 

t^r"  ""'T-  *°  ""^^  .spot,"commonly  the  umbar 

region,  and  mcreased  on  movement  and  pressure  On 

WrelriHr  t^^/^J-i-T-  beyond.  ^eAaps  "soSe 
ODsciue  swelling  about  the  tender  spot,  or  blood  extrivi 
Bation,  IS  discoverable.    In  the  cervicil  rpo-inn 
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is  due  to  the  pain  wHcli  is  induced  on  attempts  at  move- 
ment!  The  t}eaM^ent  consists  in  rest  and  the  application  of 
hot  fomentations  to  relieve  pain,  and  later  of  stmi^^ting 

WOWDS  OF  THE  SPINAL  MEJIBK.UXES  A.XI.  COED  may 

mei8  mi  u  nerves  may  be  knom  by  the 

:  Xfute  rest,  and  in  keeping  the  yound  pertedly 

dies  for  meningitis  must  be  atlmimsteieu.  i-ce 
^Soi-rloN  ANB  pKiCTTOE-Dislocation  ol  the  sptae 
,»Se  is  e-etogly  vaie  ;^^  except  m 

the  ceiTical  region,  Smmon  ;  but 

unaccompanied  by  iWocat^^^^^^  processes 

s=»re':™^^^^^^^^^ 
ss^t:^iJ:r?f  ^st^^jSf 

the  whole  of  the  spme  ^J^^.^J^'^Jf  i^'fi^  ^    in  the 

^nine  below.    This  common  toim  ol  mjm:, 
Sxf:pokenofas,/Vac^.e-./;5-;^-^  ,,3 
Pbacture-dislocatiox.  .      or  *«<?iVcc« 

result  of  dived  .-/o/nK-e  applied  to  {1^°  ?jl^^'^'t^°J,.esult  of 

XtcSS  a  S^r^aitoi-'f  severe  bW.  » 
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from  a  crane,  the  spine  is  bent  violentlj^  backwards 
tearing  asunder  the  structures  forming  the  anterior  seg- 
ment of  the  column,  and  crushing  those  formino-  the 
posterior.  Hence  the  vertebral  bodies  are  generally  un- 
injured, but  wrenched  apart,  the  intervertebral  cartilages 
are  ruptiu-ed,  the  anterior  common  ligament  is  torn  and 
the  arches  of  the  vertebrre,  and  the  articular  and  spinous 
processes  are  crushed.  The  vertebras  above  the  iniur^ 
are  dislocated  forwards,  as  the  articular  processes  being 
fractured  and  the  intervertebral  cartilages  torn  nothing 
remains  to  keep  them  in  position.  2.  In  fracture  from 
indirect  violence  (Fig.  84),  such  as  may  be  received 
fall  from  a  height  upon  the 
head,  or  catchin g  the  head  whilst 
passing  under  a  tunnel,  or  from 
a  weight  falling  upon  the  head 

or  shoulders,  the  spine  is  bent 

violently  forwards,  crushing  the 

anterior  part  of  the  column  and 

tearing  the  posterior  asunder. 

Here  one  or  more  of  the  bodies 

and  intervertebral  cartilages  are 

crushed  between  the  vertebras 

above  and  the  vertebrte  below, 

one  of  the  fragments  of  the 

fractured  body  being  frequently 

di-iven  backwards  into  the  ver- 
tebral canal,  whilst  the  arches 

and  the  spinous  and  articidar 

processes  are  wrenched  asunder. 

Fractm-e  of  the  sternum  is  oc- 
casionally combined  with  this 

injurj-,  in  consequence  of  the 

chin,  it  is  said,  coming  into 

violent  contact  with  the  sternum 

forwards. 

Condition  of  the  spinal  conL-The  importance  of  frac 
ure-dislocafaonof  the  spine  lies  not  so  much  in  the  fact 
hatthover  ebno  are  fractured,  as  that  the  cord  mav  be 
innired.    When  the  vertebra  are  not  displaced  tl  e  cnvrl 

vci  .  It  is  compressed,  or,  perhaps,  completely  divu  ed  or 
otn"  'wr^  V  .^^-l-.^ly.™-loiioes  iJllannm  'o^y 
oitcning.  ^^  hen  the  in.iury  is  situated  below  the  second 
umbar  vertebra,  the  cord  necessarily  escapes  as  Tt^ 

I  A  A  2 


Fio.  84.  —  Fracture  -  dis- 
location of  the  spine. 
(From  St.  Bartholomew's 
Hospital  Museum. ) 

as  the  spine  is  doubled 


IXJTJBIES  OP  BEGIONS. 

minates  at  that  spot,  but  the  nerves  of  the  cauda  equina 

costal  muscles  ^^^^  Reiving  its 

earned  ^K^^^^  ^hich  are  given  off 

nerve-supply  J^*^^  ^  Hence  wHlst  the  chest  is 

above  the  seat  ot  i^^^^^'  ^-^^^^^'ug  diuin-  respiration, 
motionless,  the  abdomen  ^'^f^Y^J^^i^speSve  sikncters 
The  bladder  and  rectum  JJ^/^^';\Vifat  first  retention 

share  in  the  Pai'^^^y'^f  Stv  m^sive  overflow  of  urine 
of  urine  and  fteces,  f ol^^^.'^^^^^  P'^-J-^Jf  ^„  ^ore, 
as  the  bladder  becomes  distended  and  ^ 

and  by  i^voluntaiT  passage  ot  i^ 

involuntary  erection  ot  th.  pems  J  l  ..^^^ue 
is  induced  by  the  use  of  tl'Ye  lower  than  normal,  but 
varies;  ^o^^^times        na^  ,e,ehing  as  high  as 

often  it  is  considerabb  ^l^^^^^'p^i^^i^.^guess,  unless  any 

107°  shortly  before  ^^^J,-  -^^^^^t  .^"^'-^ 

head  injury  has  been  iece^^«^^^^^^      j^^.t  in  abeyance, 

affected.    The  reflexes  ^  e  usual     JtJ^  ^^^^^  ,,^t 

but  return  m  the  ,  [^^^       %Lth  occi^^^^  as  a 

succumb  to  the  shock  ^^^t  ^  a^^^^^^^^ 
rule,fromtwent>--fourhouistoatc^^ 

trouble;  P'^? ^  oti  Un^  two  to  three  weeks, 

dorsal  region,  inuyluigci  on  hon^t^^^^      generally  met 
The  secondary  ^vouWes  ^^^nch  aic  m  .^^^ 
with  are  bedsores  ^"^'^  .'^l^^^^^^'^.^^Ure,  and  depend  m 
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the  peart  witii  the  uriue  and  feces  from  which  it  is  verj' 
difficiilt  to  keep  the  patient  free.  2.  The  chronic  cystitis 
is  probably  also  due  in  part  to  impaired  nerve-influence, 
and  m  part  to  slight  injury  in  the  passage  of  a  catheter  ; 
or  to  the  introduction  bj^  the  catheter  of  a  microscopic 
organism— the  micrococcus  lu-ece.  The  urine,  which  is  at 
first  acid,  becomes  ammoniacal  from  the  conversion  of  the 
urea  mto  carbonate  of  ammonia,  and  thick  from  the 
deposit  of  phosijhates  and  the  presence  of  ropy  mucus. 
The  mfl  animation  may  then  extend  up  the  ureter  to  the 
kidney  where  suppiu-ation  of  the  pelvis  and  substance 
of  the  kidney  [pyelo-nepliritis)  may  be  set  up. 

Such  may  be  taken  as  a  typicaf  example  of  fracture  of 
the  spme  commonly  met  with  in  surgical  practice.  But 
the  nature  and  gravity  of  the  symptoms  will  depend  upon 
the  situation  of  the  fracture,  and  the  amount  of  injury  to 
the  cord.  Thus  m  some  cases  of  fracture  there  may  be  no 
paralysis  :  m  others  the  paralysis  maybe  incomplete,  i.e., 
confanedto  loss  of  motion  only,  or  to  paralysis  of  one  limb 
or  one  groiip  of  muscles,  or  to  impairment  of  sensation 
over  some  limited  area.  Such  cases,  however,  are  much 
less  common  than  that  above  described. 

Causes  of_  death.~\.  When  the  fracture  is  above  the 
fourth  cervical  vertebra,  death  is  instantaneous  in  con- 
sequence of  the  severance  of  the  phrenic  nerves  from  the 
respiratory  centre  in  the  medulla.  2.  In  the  lower  cervical 
or  upper  dorsal  region,  death  is  due  either  to  («),  hajmor- 
rhage  m  the  cord  gradually  extending  to  the  origin  of  the 
phrenic  nerves,  or  (&),  a  low  form  of  bronchitis  induced 
partly  by  hypostatic  congestion,  partly  by  defective  nerve- 
influence,  and  partly  by  the  inability  to  clear  the  lungs 
eftectiially  by  coughing.  ,3.  Later,  death  is  commonly  d5e 
to  exhaustion  produced  by  (a),  the  sloughing  of  bed-sores, 
01  the  pyelo-nephritis,  induced  in  part  by  the  exten- 
sion of  cj^titis  up  the  ureters  to  the  kidney,  and  in  part 
by  the  defective  nerve-mfluence  on  the  kidney  structure 

of  tt/Z^r'"  ^'li  '^'P'V'^  ^"""^  1'^^^'*  ^^^^  .situation 
of  the_  fracture.  Thus,  when  it  is  In  th,  cervinU  rcqinn  if 

lea  h  1.S  not  instantaneous,  the  patient  may  survi/e  fr^m 
twelve  hours  to  two  or  three  days;  usually,  howeve  -  death 
occurs  m  about  twenty-four  hours.    Jn  the.  IZa-'  orsal 
rc!j.,u  the  patient  n.ay  linger  f.n-  two  or  three  Scs  T, 
i/^  lower  >  nrm(  region,  if  he  survive  the  period  at  which 

nflnmmation  commonly  occurs,  he  may  ricover    cm'  n- 
">K,  however,  paraplegic.         ike  huuL  r"^!,.  e 
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recover  with  perhaps  only  partial  paralysis  of  one  or 
other  oi  the  loler  limbs  or  of  a  certain  group 
or  even  without  any  Pa/alysis  whatever^^  But  even  wheie 
the  iniui-v  to  the  cord  has  been  so  higli  as  to  cau^e 
mralyS  of  the  whole  body  below  the  neck,  patients  have 
Cen  kno^n  in  rare  instances  to  live  for  several  month. 

2  wS-l.  In  cases  where  there  is  no  paralysis,  thus 
shoiin-  that  the  cord  is  not  aifected,  the  indication  » 
o  kTep^the  fractured  spine  at  perfect  rest,  *  -  th^^^^^^^^ 
not  only  of  obtaining  union  of  the  ii-'^^t^'^'X  fra.Sien?s 

;t;:Eet  ^aLl^^t  showing  that  tl^e  co^d^^^^^^^^^^ 
the  indications  are  to  remove  any  f^'^-^f;^';^^^^?,^!'^''/^^^^ 
compressing  the  cord,  and  ^^bsequentiy  to  kee^^^^^^ 
at  rest  till  union  has  occm-red.    3.  J^ZJ^^^ts 
is  too  frequently  the  case,  the  removal  of  the  tiagmenis 
fs  not  iSticabL,  or  the  cord  itself  has  been  or^M 
that  can  be  done  is  to  endeavoiu-  to  S^^j^^^/fJ^XoiSc 
formation  of  bedsores,  and  the  occu^^^^^^^^^ 
cystitis  and  its  attendant  e^als     Thus  the  P^^^^'^^ 
beplaceduponawaterbechandhispostiuegentlych^^^^^ 

bedsores  threaten    the  skin  ^^ouUJe  ^Jfo^ide  of 
sponging  with  rectified  J--^:^^^,^  ^ty  l^d  be  di-^^ 
zinc  and  starch  powdei.  |Y      Sn,,,  of  Peru  &c.,  and 
^dth  mild  antiseptics  lodofoi^,  ^  ^t,^"  ^J^^^^^^^^  the 

all  pressm-e  ^^-^l^ut  eiTS^^^ 

use  of  water  cushions.  1°  1"°' in  carbolic 

a  soft  rubber  catheter,  thoroughb  c   ansea  i 

acid  and  dipped  in  carbohc  '^th'E^ 
daily.  Should  the  unnebecomo  alka    e  t  c  bu 

ho  washed  out  by  some  f  }t^«^Ptic  .olutum^    4  i 

^here,  from  the  -^f •^^'^S'^^  ^^P^" 
cesses  there  is  a  pr.ibabil  ty  ot  ^       -^^  „nd 
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inirpose  of  removing  a  fragment  or  extravasated  blood  ; 
but  space  -n-ill  not  permit  of  the  discussion  of  this  interest- 
ing question. 

Co.\ciTSSiOK  OF  THE  sviNAL  CORD.— This  tei-m  has 
been  appbed  to  various  injuries  of  the  cord  received 
in  railway  and  other  accidents.  It  ought,  however,  to  be 
restricted  to  those  cases  in  which  the  cord  is  merely  con- 
cussed  or  shaken ;  and  the  other  injimes,  such  as  hfemor- 
rhage  into  its  substance  or  into  the  arachnoid,  contusions, 
and  lacerations,  which  have  been  included  under  the  term 
concussion,  described  as  spinal  hsemorrhage,  laceration 
of  the  spmal  cord,  &c.  Concussion  in  this  sense  is  one  of 
the  rarest  of  injuries,  and  need  not  detain  us  in  a  work  of 
this  character.  Por  an  account  of  the  other  lesions,  and  the 
veiy  various,  apparently  anomalous,  and,  as  yet,  far  from 
understood  symptoms,  which  may  attend  them,  and  which 
are  generally  classed  together  under  the  term  of  the 
"  railway  spine,"  a  larger  work  must  be  consulted. 

IJ^'JURIES  OF  THE  CHEST. 
Injuries  of  the  Chest-imUs. 

Co>^Tusiois-s  may  be  produced  by  any  sort  of  violence 
appbed  to  the  chest,  and  may  be  attended  by  laceration 
or  rupture  of  the  muscles,  or  by  extravasation  of  blood 
into  the  tissues,  which,  again,  may  be  followed  by  sup- 
piu-ation  and  abscess.  They  owe  their  chief  importance 
however,  to  the  fact  that  they  may  be  complicated  bv 
serious  injury  to  the  contained  \ascera,  such  as  contusion 
or  laceration  of  the  pleura,  lung,  heart,  or  pericardium 
or  rupture  of  a  large  vessel  in  the  mediastinum. 

l^EACTUiiE  OF  THE  MBS  is  a  very  common  accident. 
Oa«se.— i^xternal  violence  or  muscular  action.  A  Jir- 
ternal  v,ohr,ce  may  bo— 1.  Direct,  such  as  a  kick  of  a  horse 
a  fall  upon  the  edge  of  a  table,  &c.  The  fracture  then 
occurs  at  the  seat  of  injury,  the  fragments  being  dri^-ou 
mwarcis,  often  m.iuring  the  thoracic  or  abdominal  viscera  • 
or  ^  J n,  met  an  a  severe  coinprossion  of  the  chest  in  I 
crowd.  The  fracture  then  generally  occurs  ab.mt  tht 
angle  of  ho  ribs,  their  weakest  part  and  several  bones 
are  usually  broken.  U.  Muscular  action.~-Tho  ribs  nrc 
Hometimes  broken  in  this  way  during  violent  coughing' 
or  trom  straining  during  iiarturition  o  e>. 

C'omjdicatio7>.~Fvactxnv»  of  the  ribs  may  be  com- 
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plicated  by  an  external  wound ;  a  -wound  of  the  pleuiu 
and  lung,  or  pericardium  and  heart ;  laceration  of  a 
blood-vessel,  as  an  intercostal  arteiy  ;  penetration  of  the 
diaphragm  ;  and  more  rarely  by  perforation  of  the  iien- 
toneum,  and  wound  of  the  liver  or  spleen.  Hence  they 
may  be  followed  by  emphysema,  pneumo-thorax,  htenio- 
thorax,  hemoptysis,  hsemopericardium,  and  later  by 
pleurisy,  pneumonia,  pericarditis,  or  peritonitis. 

State  of  the  ^xwte.— Fracture  of  the  ribs  is  more  common 
in  the  old  than  in  the  young,  on  account  of  the  loss  ot 
elasticity  as  age  advances.  Like  fractui-es  ot_  other 
bones,  they  may  be  simple,  compound,  or  commmuted. 
The  middle  ribs  are  those  usually  affected  ;  the  hrst  and 
second  rib  being  protected  by  the  clavicle,  and  the  eleventh 
and  twelfth  being  moveable,  are  not  often  broken.  ±  rac- 
ture  of  the  upper  ribs  is  more  serious  than  fractui-e  ot  the 
lower,  as  the  lung  is  more  liable  to  be  wounded. 

S,:,/HS.— Severe  stabbing  pain  is  felt  over  the  seat  of 
fracture,  and  is  increased  on  takmg  a  deep  breath,  or  on 
coughing.  On  drawing  the  finger  along  the  rib  some 
irregularity  may  be  detected.  Crepitus  is  usuaUy  felt  on 
nlacing  the  hand  fiat  over  the  fracture  while  the  patient 
breathes  deeply,  or  it  may  be  heard  on  hstemng  with 
the  stethoscope.  Emphysema,  i.e.,  a  cracklmg  sensation, 
something  like  rubbing  the  hair  between  the  fingers  may 
at  times  be  felt  on  touching  the  part  It  is  nearly  al^^•ays 
due  to  a  wound  of  the  lung,  the  air  bemg  drawn  into  the 
pleura  through  the  visceral  layer  during  inspiration,  and 
forced  through  the  wound  in  the  parietal  layer  mto  the 
subcutaneous  tissue  during  expiration.  ■  .^^ij 

Treatment. ^Ixi  an  ordinary  case  the  injm-ed  side  should 
be  strapped  with  adhesive  plaster  so  as  to  control  the 
respiration  on  that  side,  and  thus  place  the  fc^ctnred  ri 
as  much  as  possible  at  rest.    ^^1^^;?^^  b'l^'^'^f 
roimd  the  chest  often  gives  rehef.    Union  occm.  b> 
ensheathing  callus  in  three  or  four  weeks. 

Fracture  ov  tiie  sternum  is  rare.  It  may  be  ac- 
companied by  fracture  of  the  ribs  or  costal  cartilages, 
separation  of  the  ribs  from  their  cartilages,  and  some- 
times by  fracture  of  the  spine.  an«e.  -Ihrect  violence  ; 
indirect  violence  in  consequence  of  a  forcible  bend  of  the 
boil,  either  backwards  or  forwards  ;  very  rarely,  muscu- 
I'll-  action,  as  during  parturition. 

ie  o/'  the  pnril^'nxo  line  of  fracture  generally  nuis 
through  the  gladiolus,  and  may  be  transverse,  obhque, 
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or  longitudinal,  the  lower  fragment  usually  ijrojecting  in 
front  of  the  uj^i^er;  but  at  times  the  gladiolus  is  separated 
from  the  manubrium,  a  condition  sometimes  spoken  of  as 
dislocation  of  t/ie  sternum.  The  chief  signs  are  pain,  in- 
creased on  deep  inspiration  and  coughing,  irregularity 
and  crepitus  at  the  seat  of  fracture,  and  emphysema  if  the 
lung  IS  wounded.  The  fracture  may  be  complicated  with 
in,i  ury  of  any  of  the  thoracic  viscera,  or  haemorrhage,  or 
suppuration  in  the  anterior  mediastinum.  Treatment- 
Rest  on  the  back,  and  the  application  of  a  bandage,  if  it 
can  be  borne,  round  the  chest. 

Wounds  of  the  chest- walls  may  be  divided  into 
the  penetratmg  and  non-penetrating.  '  The  non-penetrat- 
mg  are  of  no  serious  consequence,  and  may  be  treated  like 
wounds  m  other  situations.    The  penetratinq  are  those 
that  pass  through  the  parietes  into  the  pleura,  peri- 
carduim,  or  mediastinum,  and  may  be  complicated  by  a 
wound  of  the  lung,  heart,  a  large  blood-vessel,  an  inter- 
costal artery,  or  the  mternal  mammary  artery.  When  the 
wound  IS  small,  and  there  are  no  signs  of  injury  to  the 
thoracic  viscera,  it  is  not  always  possible  to  determine 
whether  it  has  penetrated  the  chest-wall ;  although  the 
chrection  and  situation  of  the  wound,  and  an  account  of 
the  way  m  which  it  was  inflicted  may  point  to  its  havino- 
done  so.    Under  these  circumstances,  the  wound  should 
on  no  account  be  probed,  but  the  patient  treated  as  if 
the  wound  had  penetrated,  and  watched  for  signs  of 
inHammatory  compUcations.    The  symptoms  and  treat- 
inent  will  depend  upon  the  viscus  wounded  (sec  Wounds 
0/  1  horaac  Itscera). 

Injuries  of  the  contents  of  the  Chest. 
These  maybe  divided  into  injuries  of  tlie—1,  pleura 
vesseir^'  ^'  l'^™*^"^^^"^^  '^"'^  ;  '"11^  3,  large  blood- 

ofihe /nng  v.-ithnnt  an  externa  1  womid  may  bo  produced 

W^,"T^  'T^  °^     ^^"^^  ^^1'"" t'^-^  Thi  visceral 

1.^.1  ot  the  pleura  mayor  may  not  bo  lacerated.    Tt  is 
attended  by  paroxysmal  dysj.iKca,  cough,  locali/.nl  dul 
ness,  and  crepitation,  followed  in  a  few  days  I  m'x  ,c  ct  " 

^i^^^h!^  V'"-'-  "■'^''"l^"  "'to  the  pleural 

tciMtj,  and  there  will  tli.u  be,  ,n  addition  to  the  above 
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signs  of  hEemo-pneumotliorax.  The  patient  usually  re- 
covers in  a  few  days,  but  pneumonia,  pleurisy,  or  abscess 
or  sangrene  of  the  lung  occasionally  ensue.         ,  ,     , , 

Wounds  of  the  iihura  and  lung  may  be  produced  by  the 
fragments  of  a  broken  rib,  or  by  a  stab  or  gimshot. 
When  attended  by  a  penetrating  wound  oi  the  chest, 
they  are  very  serious.  The  pleura  alone  may  be  wounded, 
but  more  often  the  king  is  injured  at  the  same  time. 
SUms.—m  single  symptom  is  sufficient  to  make  it  certain 
that  the  lung  has  been  wounded ;  but  where  several  ot 
the  following  are  present,  the  chagnosis  becomes  fairly 
certain.    Thus,  there  may  be  severe  shock,  fbdommal 
breathing,  and  cough  with  expectoration  of  frothy  blood- 
stained mucus,  or  even  of  pvrre  blood. .  If  there  is  an  ex- 
ternal wound,  there  will  be  escape  of  air  intimately  mixed 
with  blood,  and  accompanied  by  a  peculiar  hissing  noise 
(hccmatopncea) ;  or  if  there  is  no  external  wmd  emphy- 
Lma  in  the  x4gion  of  the  fractured  rib.  men  the  P  em  a 
alone  is  injured,  a  very  rare  accident   the  sign*  aie 
shLilar  ;  but  no  blood  is  coughed  up  and  though  au-  maj 
escape  from  the  external  wound,  if  there  be  one,  it  ib 
not  Churned  up  into  a  fine  froth  with  the  blood,  as  in  this 
case  it  does  not  escape  from  the  lung,  but  is  simply  drawn 
in  and  out  of  the  plUa  through  the  wound  in  the  pane 
tes  during  inspi4tion  and  expu-ation  Comphcatam. 
-Heemothorax!    pneumothorax,   emphysema,  haemor- 
rhage, and  later  pleui-isy  and  pneumonia  (sec  Oomp'_^c<  - 
tions  of  Injuries  of  Chest).    Treatment.-Ahsolute  re.t 
;S  such 'treatment  as  is  appropria  e  for  the  senous 
Complications  that  may  be  presen  .    I    he  ple^^'^  J^^^^ 
is  injured,  the  external  wound  should  be  clo.ed,  unle*. 
any  complication  exists,  and  dressed  antiseptically. 

tnsions,  wounds,  ami  rupture  of  V'T,T^"w"Sli: 
times  be  produced  by  a  severe  crush  of  ^l^e  che.t-^^il  .  . 
but  are  more  often  due  to  the  penetration  o    ^  fi-V^Knt 
of  a  broken  rib,  or  to  a  stab,  or  gunshot.    In  the  two  a^ 
instances  the  heart  is  Konenvlly  also  involved^  N/^^^^^^ 
Bevero  shock,  hrrmorrhage,  the  position  and  d"ect  on  ot 
wound,  and  Bubsequeutly  .symptoin.s  ot  j™  d^^^ 
The  in-ognosis  is  always  very  serious,  death  eithei  "^cunn 
Sie  effused  blood  impeding  the  heart  s  «f  .^^^^ 

uoAcarchtis.  The  trratmnd  consists  in  absolute  re^t,  the 
Crii  pl  cation  of  cold,  and  if  inilammati.m  threatens,  of 
Icectr  Should  the  heart's  action  become  seriously  im- 
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peeled  by  effused  blood,  serum,  or  pus,  aspiration  or  free 
incision  and  drainage  may  be  required.  'When  there  is 
an  external  wound,  it  should  be  dressed  antiseptically. 

Wounds  of  the  _  especially  when  they  penetrate 

one  of  its  cavities  and  involve  an  auricle,  are  generally 
instantaneously  fatal  from  shock  or  hremorrhage.  Ee- 
markable  exceptions  however  occm-,  and  patients  have 
been  known  to  linger  for  a  few  hours  or  a  few  days,  or 
even  to  recover.  Signs.— When  not  at  once  fatal,  a 
woimd  of  the  heart  is  attended  by  great  collapse,  sjmcope, 
a  fluttering  pulse,  and  dyspnoea,  and  later  by  symptoms 
of  pericarditis.  The  treatment  is  the  same  as  that  for  a 
wound  of  the  pericardiimi. 

Bupture  of  the  heart,  though  rare,  occasionally  occurs 
as  the  result  of  great  external  violence  to  the  chest-walls, 
or  of  some  sudden  exertion  on  the  part  of  a  patient  with 
disease  of  the  heart's  substance.  Death  is  as  a  rule  akuost 
mstantaneous. 

3.  Wounds  of  the  large  blood-vessels,  as  the 
aorta  or  vena  cava,  are  almost  invariably  and  immedi- 
ately fatal,  and  require  no  further  comment  here. 

Comjjh'cations  of  Injuries  of  the  Chest. 

The  chief  complications  attending  injuries  of  the  chest 
— ^'  ^^'^'^^'^^^  haemorrhage;  2,  htemothorax;  3,  em- 
physema; 4,  pneumothorax;  5,  prolapse  and  hernia  of 
the  lung;  6,  pleurisy;  7,  pneumonia;  8,  hcemopericardium ; 
9,  pericarditis  ;  10,  mediastinal  abscess. 

1.  External  ilemorrhage  in  penetrating  wounds  of 
the  chest-walls  may  come  from :— (1),  an  intercostal 
artery;  (2),  the  internal  mammary  artery ;  (3),  a  wound 
of  the  lung ;  or  (4),  a  wound  of  the  heart  or  one  of  the 
large  vessels.  liaimorrhage  from  an  intercostal  or  the 
internal  mammary  artery;  though  it  may  generally  be 
known  by  the  blood  esca]iing  in  jets,  is  sometimes  diffi- 
cult to  distinguish  from  lia'morrhage  from  the  luu"-  In 
such  a  case  it  is  said  that  if  a  card  be  introduced  into  the 
wound,  the  blood,  if  it  comes  from  an  artery  in  the  chest- 
wall,  -mil  tlow  over  the  outer  surface  of  the  ciird  but  if 
It  comes  from  the  lung  will  well  up  around  tlie  <-ard. 
liiiomorrliage  from  the  heart  or  one  of  the  lar<-o  vessels  is 
as  a  rule  iminedintely  fatal.  Treatmnd.—h  An  intev- 
costal  artery  slmuld,  if  p(,ssiblo,  be  tied  ;  otlierwise  a 
pressure  forceps  may  be  left  on,  or  the  artery  with  the 
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periosteum  may  be  separated  from  the  lower  half  of  the 
rib  and  then  tied,  or  a  portion  of  the  rib  may  be  excised. 
2.  The  internal  mammary,  in  the  four  upper  spaces,  can 
be  easily  tied  ;  in  the  lower  spaces  a  portion  of  the  costal 
cartilage  must  be  first  cut  away.  3.  When  the  bleedmg 
is  from  the  lung  the  patient  must  be  placed  at  perfect  rest 
on  the  iniured  side,  and  an  ice-bag  apphed.  _  internauy, 
lead  and  opium,  gallic  acid,  or  ergot,  may  be  given,  borne 
recommend  the  closing  of  the  external  ^o^^id  and  the 
application  of  a  bandage  to  the  chest  so  that  the  blood 
may  coUect  in  the  pleura,  press  on  the  lung,  and  thus 

stop  the  bleeding.  ■  ,  i  qt- 

2   HLemothohax,  or  htemorrhage  into  the  pleui-a,  may 
occui-  either  with  or  without  an  external  wound,    it  is, 
perhaps,  most  often  due  to  a  fragment  of  a  broken  nb 
penetrating  the  lung  or  wounding  an  mtercosta  arteiy 
The  skins  are  those  of  internal  hsemorrhage  with  lapidly 
extending  dubiess  to  percussion,  absence  of  breathing 
sounds,  bulging  of  the  intercostal  spaces,  and  mcreasm| 
dyspnc^a.    It  may  be  distinguished  from  pleimsy  and 
pneumonia  by  coming  on  immechately  a  ter  the  mjuiy  and 
by  the  absence  of  fever.    Treatm€nt.--Sim,lav  to  that  foi 
hemorrhage  from  a  wounded  hmg.    Should  the  breathing 
become  dangerously  embarrassed  the  blood  mus  drawTi 
oif  by  the  aspirator.    Should  suppiuation  occui-  the  che.t 
must  be  opened  and  freely  clrained.  ;-.  „„,^vn}W 

3.  Pneumothorax,  or  air  m  the  pleura,  generaUy 
the  result  of  a  wound  of  the  lung  by  a  ^7^^^^* 
broken  rib.    It  may  be  known  by  ^creased  le.onance 
to  percussion,  amphoric  breathmg,.  metallic^  tmUm 
bulging  of  the  intercostal  spaces,  and  mcreasi  ig  ^y-Pn^a. 
When  combined  with  htemothorax  or  with  pleimtic  effu- 

theTower  part  of  the  chest  will  be  dull  to  percussion 
anJ  a  splasJirig  sound  on  shaking  the  patient  {srnrmston) 
may  be  heard'on  auscultation.    The  air  ^«  ^^Sectd 
sorbed,  but  should  the  breathing  become  seriously  affected 
it  may  be  removed  with  the  aspirator. 

4.  E>[PHYSEMA,  or  surgical  emphysema  a^  ^^^^^ 
times  called  to  distingiush  it  from  '^^iJ^^j^^!,^^ 
th.<  same  name  in  which  the  au-colls  t'^'ll^J^^^^^! 
diluted  is  air  in  the  ronnoctivo  tissue  spaces,  it  is  gene 
Sy  uo  to  a  wound  of  the  lung  c""^!-^^^  ^'^th  a  lacex^- 
t  on  of  the  parietal  and  visceral  lavers  of  the  pleuia,  and 
?s  n  very  frequent  complication  of  fractured  ribs.  Ihe 
Hh.  escSes  into  tfic  pleura  at  each  mspu-ation,  and 
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thence  during  exi^iratiou  is  forced  througli  the  i)arietal 
layer  into  the  subcutaneous  connective  tissue,  or  passes  if 
there  are  adhesions  between  the  two  layers  of  the  pleura, 
directly  from  the  lung  into  the  subcutaneous  tissue. 
Earelj-  it  is  due  to  a  rupture  of  the  lung  without  injiiry 
of  the  pleura,  the  air  then  escaping  at  the  root  of  the 
lung  into  the  posterior  mediastinum,  and  thence  into  the 
connective  tissue  of  the  neck  and  aims.  ]\Iore  rarely  still 
it  may  occur  without  a  wound  of  the  lung,  or  even  with- 
out a  wound  of  the  pleura.  Signs. — The  emphysema, 
though  usually  limited  to  the  seat  of  injury,  may  extend 
somewhat  widely  around  it,  and  in  rare  "instances  has 
spread  over  the  whole  body.  ,  It  gives  rise  to  an  ill- 
defined  flattened  swelling  unattended  by  signs  of  in- 
flammation and  unaltered  on  inspiration  "and  expiration. 
On  pressing  on  the  swelling  a  pecuHar  crackling  sensa- 
tion is  experienced,  like  that  of  rubbing  the  hair  between 
the  fingers.  Treatment.— A  pad  and  bandage  is  all  that  is 
usually  necessary,  but  should  the  air  instead  of  becoming 
absorbed  extend  so  widely  as  to  interfere  with  respiration, 
a  punctm'e  or  two  must  be  made  to  let  it  escape. 

Prol.ipse  and  heknia  of  the  i.TmG.~Prola2}se  of 
the  lung  occasionally  occm-s.  It  should  be  returned  by 
gentle  pressure,  the  wound  being  slightly  enlarged  if 
necessary.  If  the  prolapsed  portion  has  become  adherent 
and  congested  it  may  be  removed  by  the  knife  or  ligatui-e, 
takmg  care  not  to  open  the  pleui-a.  Hernia  of  the  lung  is 
sometimes  met  with  after  a  penetrating  wound  of  the 
chest  has  cicatrized,  or  even  when  there  has  been  no 
wound  of  the  skin.  It  forms  a  soft,  crepitating,  resonant 
swelling,  which  can  be  made  smaller  by  pressure  and 
generally  becomes  more  prominent  on  forced  expiration 
or  coughing.  On  listening  over  it  a  harsh  vesicular  mur- 
mur IS  heard.  The  treatment  consists  in  protectiu.o-  it 
with  a  properly  shaped  pad  or  leather  shield  moulded  to 
the  pai-t. 

For  an  account  of  such  complications  as  Pleurisy,  Pneu- 
monia, Ha'.mopericardium,  Pericarditis,  and  Mediastinal 
Abscess,  a  larger  work,  or  one  on  Medicine,  must  be 
consulted. 

Operations  on  the  cmest.— Tapping  the  pleura  should 
be  (tone  wheii  the  effusion  is  serous  without  admittino- 
air,  cither  by  the  aspirator  or  by  the  syplion-trochar  and 
cannula.  The  spot  usually  selected  is  the  sixth  inter- 
costal space  m  the  mid-axillary  line.    A  small  incision  is 
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first  made  tlirougli  the  skin,  which  should  be  drawn  down 
on  the  rib,  so  that  the  wound  may  be  vah-ular.  The 
needle  of  the  aspirator  or  the  trochar  and  cannula  is  then 
tkrust  into  the  pleural  cavity.  The  fluid  should  be  allowed 
to  escape  slowly,  and  its  flow  stopped  for  a  minute  or  so 
if  coughing  occurs.  The  instrument  must  be  withdi-awn 
should  any  blood  become  mixed  with  the  fluid.  The 
wound  should  be  dusted  with  iodoform  and  closed  with  a 
pad  of  antiseptic  gauze.  -if 

Incision  and  drainage  of  the  pleura  may  be  requu'ed  tor 
empyema,  the  removal  of  putrid  clots,  &c.  The  incision 
may  be  made  in  the  sixth  intercostal  space  m  the  mid- 
axillary  line,  or  in  the  ninth,  tenth,  or  even  eleventh 
space  in  a  line  with  the  angle  of  the  scapula.  Chloro- 
form should  always  be  given,  and  a  careful  dissection 
made  between  the  ribs  down  to  the  pleura.  The  pleural 
cavity  should  then  be  opened  and  a  drainage-tube  inserted. 
If  the  space  between  the  ribs  is  insufficient  a  piece  of  a 
rib  may  be  excised.  The  wound  should  be  treated  anti- 
septically,  and  if  pus  again  coUects  a  counter-opening  may 

be  made.  ^,  •  i  j  i 

Tarminq  the  penc«rc?/!tm.— The  pimcture  should  be 
made  with  the  aspirator  in  the  fourth  or  fifth  intercostal 
space  on  the  left  side  about  two  inches  from  the  sternum. 
Care  should  be  taken  not  to  injure  the  internal  mammary 
or  an  intercostal  artery,  and  not  to  thi-ust  the  needle  too 
deep  lest  the  heart  be  punctm-ed. 

Incision  and  drainage  of  the  per icardmmm:iy  he  veqxuved 
for  pus  in  its  ca^ity.  An  incision  about  two  inches  long 
should  be  made  along  the  upper  border  of  the  fifth  or 
sixth  rib,  beginning  one  inch  from  the  sternum.  ^\hen 
the  pericardiiun  is  reached  it  should  be  freely  opened  a 
drainage-tube  inserted,  and  antiseptic  cbessmgs  apphcd. 

Pncumotomy,  or  incising  the  lung  for  the  purpose  of 
opening  an  abscess  or  hydatid  cyst,  or  of  dmining  a 
phthisical  or  bronchiectatic  cavity,  has  m  a  lew  instances 
been  done.  An  incision  is  made  do^^n  to  the  pleura  a 
trochar  and  cannula  then  thrust  into  the  cavity  m  the 
lung,  and  the  wound  made  by  the  camiula  cautiously 
enlarged  by  dressing  forceps. 

INjmUES  OF  THE  ABDOMEX. 

Contusions  of  the  abdominal  wall,  especially  when 
due  to  a  sharp  or  sudden  blow,  or  a  severe  crush,  should 
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alwaj-s  be  regarded  as  serious,  as  they  may  be  comiilicated 
with  grave  internal  injuries.    Thus,  the  j^eritoneum  may 
be  lacerated,  one  of  the  viscera  ruptm-ed,  or  a  large  blood- 
vessel injured  and  blood  extravasated  into  the  peritoneum 
or  subperitoneal  tissue ;  whilst  among  the  minor  compli- 
cations may  be  mentioned  rupture  of  the  rectus  or  other 
muscle  of  the  abdominal  wall  attended  by  blood  effusion 
{Immatoma),  and  possibly  followed  by  suppuration  and 
abscess.    Even  where  no  injury  to  the  viscera  has  been 
sustained,  a  contusion  of  the  abdomen  is  nearly  always 
attended  with  shock  which  maj'  be  severe,  and  in  some 
instances  has  been  fatal,  probably  from  some  inj  ury  to  the 
solar  plexus.    The  signs  of  a  simple  contusion  are  pain, 
ecchjTuosis,  tenderness  andswelling,  with  a  varying  amount 
of  shock.    A  ruptured  rectus  will  be  indicated  by  pain  on 
putting  the  muscle  into  action,  and  the  presence  of  a  gap, 
and  later  of  a  swelling  from  the  effusion  of  blood.  A 
blood  tumour  will  be  known  by  its  sudden  occurrence, 
and  absence  of  signs  of  inflammation.    Treatment.— Tlhe 
patient  should  be  treated  as  if  he  had  sustained  a  grave 
injury,  as  it  is  not  possible  at  first  to  say  if  such  is 
not  the  case.    Thus,  he  should  be  placed  at  absolute  rest 
m  bed,  hot  fomentations  applied  to  the  abdomen  and  hot 
bottles  to  the  extremities,  and  opium  given  internally  • 
whilst  for  precaution's  sake  the  diet  should  be  restricted 
to  small  ciuantities  of  iced  milk  for  the  first  twelve  or 
twenty-four  hours.    Where  there  is  rupture  of  the  rectus 
the  parts  should  be  approximated  as  much  as  possible  by 
position.    If  a  blood  tumour  forms  cold  should  be  applied, 
but  it  should  on  no  account  be  opened,  as  the  blood  will 
nearly  always  m  time  be  absorbed. 

Laceration  of  the  peritoxeitm  may  occur  from  a 
blow  or  crush  of  the  abdomen  without  injury  of  the 
viscera,  and  may  be  complicated  when  a  large  vessel  has 
been  ruptured  by  extravasation  of  blood  into  the  poritouoal 
cavity  or  sub-peritoneal  tissue.  There  are  no  special  sinns 
ot  this  injury,  but  restlessness,  a  sensation  of  sinkiu- 
yawning,  an  anxious  countenance,  coldness  and  l)lanchiiv'- 
ot  the  surface  when  complicated  by  haemorrhage,  with  an 
absence  of  vomiting  and  often  of  pain  are  said  to  indicate 
at.  i  critomtis  neaiiy  always  quickly  eupervcnos.  Treat- 
me),i.— Like  that  of  peritonitis. 

of  the  abdominal  walls  or  extravasation  of  u'rino  oV 
It  may  be  due  to  the  breaking  down  of  a  blood  tumoiu- 
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or  sypliilitic  gimima,  or  to  disease  of  the  bones  forming 
the  walls  of  the  abdomen  or  pelvis.  The  suppuration  may 
be  acute  or  chronic,  superficial  or  deep.  When  deep  it  is 
very  apt  to  bo  diffuse,  and  extend  along  the  muscular 
planes  or  between  the  peritoneum  and  transversalis.  \\  hen 
superficial,  except  as  the  result  of  extravasation  of  unne, 
it  is  generally  circumscribed  and  often  confined  to  the 
sheath  of  the  rectus.  Signs.— Tho  acute  f oi-m  is  attended 
bv  the  general  and  local  symptoms  of  inflammation, 
followed  by  those  of  suppuration,  and  subseciuently,  by 
the  signs  of  an  abscess.  In  the  chronic  form  there  will 
probably  be  no  constitutional  signs,  but  the  presence  of 
i  localized  swelling,  either  superficial  or  deep  m  which 
fluctuation  may  be  detected.  Treatment— ^avlj  and 
free  evacuation  of  the  pus  should  be  made. 

EUPTUBE  OF  THE  VISCERA.— The  ruptui'e  of  an  abdo- 
minal viscus  is  always  a  most  serious  accident,  and  one 
which  is  frequently,though  not  invariably, fatal.  Cause.— 
Generally  the  result  of  a  severe  crush  of  the  abdomen, 
as  between  the  buffers  of  railway  cars;  or  of  a  kick  or 
blow,  or  the  passage  of  a  wheel  over  the  abdomen. 
Pathology. -Any  of  the  viscera,  except  perhaps  the  pan- 
creas, may  be  ruptured;  but  the  liver,  intestmes,  and 
bladder  are  those  most  frequently  mjiu-ed  In  ruptiu-e  ot 
the  liver  and  spleen  severe  hasmorrhage  into  the  peiitoneal 
cavity,  followed  by  peritonitis,  ensues,  unless  the  peii- 
toneal  covering  escapes  riipture  when  1^0/?^°°^ ^^^^^^^^^^^ 
vasated.  In  rupture  of  the  stomach,  gall-bladdei ,  and 
intestines  their  contents  escape  into  the  Peritoneal  cayitj 
setting  up  rapidly  fatal  peritonitis,  though  m  the  ca.e  ot 
the  stSmach  and  gall-bladder  the  more  immediate  danger 
s  death  ftom  shock.  Eupture  of  the  -}^^^^^ 
occurs  where  the  duodenum  .loms  the  .le.iunum.  Ihe 
We  intestine  is  rarely  injured  m  consequence  of  t. 
nrotected  position.    Eupture  of  the  kidney  is  a  les.  fatal 

J  ckLTt  as  the  organ  lies  ^^l^-V^'.f?'ndTS 
but  when  the  crush  is  severe  it  may  be  ;^ttendo^  jith 
Lmorrhage  or  peritonitis.  It  is  liable  to  bo  tol  oxv  ed  bj 
pe^rephritic  abscess.    For  rupture  of  the  bladder,  see 

''^Ke^J^^i'of'if^iptured  viscus  a.-e  often  obscuro^but 
great  shock,  extreme  collapse,  and  intense  localized  pam 
tnc^ether  with  the  hi.story  of  a  severe  crush,  \c.,  ot  tlie 
aMomon    point  t<.  such  an  injury  ha.nng  occunx^d 
Beyond  a  sumise,  however,  that  one  of  the  viscera  has 
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been  iujured.  it  may  be  quite  impossible  to  localize  the 
mischiet     The  foUowmg  signs,  however,  may  serve  to 
indicate  the  probable  nature  of  the  lesion  ;  thus  :— 1  In 
ruptiu'e  of  the  liver  there  mav  be  pain  in  the  right  hyim- 
choncb-ium,  perhaps  a  fracture  of  the  ribs  over  the  liver 
sj'mptoms  of  internal  hfemorrhage,  increase  of  the  hepatic 
dulness  m  consequence  of  blood  extravasation,  and  later 
peritonitis,  jaundice,  or  diabetes.    When  the  rupture  is 
slight,  or  the  peritoneal  covering  is  not  torn,  the  iniurv 
may  remain  unsuspected  and  the  patient  recover.  Or 
atter  a  few  days  the  peritoneal  covering  mav  give  wav  and 
peritonitis  ensue.    2.  In  rupture  of  the  spleen  the  signs 
are  siniilar,  save  that  the  pain  is  referred  to  the  left  side 
and  there  may  be  increase  of  the  splenic  dulness,  and 
perhaps  fracture  of  the  ribs  in  that  region.    ,3.  Euptiu^e 
of  the  stomach  is  attended  by  extreme  collapse,  and 
If  not  rapidly  fatal,  by  intense  pain  in  the  region  of 
the  stomach  and  vomiting  of  blood,  followed  by  peri- 
tonitis.   4._  In  rupture  of  the  intestines,  in  addition  to  the 
vo^^Zrf  ^'^^^/f|"»  tlie  abdomen,  there  maybe 

vomitmg  first  of  the  contents  of  the  stomach,  then  of 
bile  and  then  o  altered  blood  ;  blood  in  the  stools  ;  tym: 
panr^es  with  dulness  m  the  flanks  ;  and,  later,  peritonitis. 
histmW  nl.^""^^  IS  ruptured  there  will  probably  be  a 
an^Zl  n!-       r-l^  ^^•'"^■y  °f       1°"^'  increased  fre- 

T^Z?n  ■  "^i^^^^'-l^'^^^'^ood-stamed  urine,  urinary  extra- 
vasation m  the  loin,  pam  and  signs  of  bruis  ng  in  the  lum- 
bar region,  retraction  of  the  testicle,  and,  later,  pus  in  the 
Trer!^tnf^'''^l  t'l'-^'^'"*'^'^  suppuration  or  peritonitis, 
nnd  fl  f^T  "T^?*"^^"' 7^''=^^"  ™Pt"i-ed,  perfect  rest, 
tions  nf  ^  "v'*"'"*'""  of  opium,  or  subcutaneous  injec: 
t ions  of  morphia,  are  requisite.  In  rupture  of  the  liver 
spleen,  or  kidney,  ice  maybe  applied  over  the  part  and 
So  ^"4"'  'Tl^^'-^''  internally  to  restrain  the  h  emoT- 
rhago.  fetimulants  must  be  avoided,  but  fluid  nourish- 
ments should  be  administered  in  very  small  quan  ities  ^t 
a  tune.  In  rupture  of  the  stomach  or  intestmrnS 
Jhatever  must  be  given  by  the  mouth  for  the  fir.  t  few 
of  ,  :i  P^'V'^'''^?  »'Hoved  by  subcutaneous  inf  c^i  n  s 
of  morphia,  hot  ])oppy  fomentations,  or  leeches    Nutr  f 

suitable  cases  the  abdomen  may  be  opened,  the  rent  in  the 
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Wounds  of  the  abdomen  may  he  divided  into  the  pene- 
tJing  and  non-penetrating,  accordmg  as  they  do  o.  do 
not  involve  the  pei^oneal  cavity  ^^^^^^^^ 

taken  to  establish  a  S^^'J^   Xated  bVeLsion  of  blood 

^^^C^"^^^^  ''''''' 
liable  to  be  followed  by  ventral  hemia 

PKNETKATXK.^VO^DS^^^^^^^^^^^^  Mlowinl 

toneal  cavity,   ilieymaj  ^^^.^  orproti-usion 

1  g-r^epenetratui^^Bds-it^^^^^  X^^^^^ 

—  I^eJeSr^— ^^S^^-i  protrusion 
and  injury  of  the  viscera.  ^-ithout  inJUPA' 

1.  Simple  t\,e  v^oxmi  is  xeiy 

on  PROTBUSION  OE  ^^^^^^^^^^  oblicnielv,  it  maybe 

small-a  mere  puncture,  o\  ™f  ^r  anv  miiu'V  to  the 

difficult  or  impossible  to  ^^^^^^Xther^^^^^^ 

viscera  has  been  done  ors  ndeed  -^hetuei^  ^^^^^^^ 

cavity  has  been  peneti^t^d.  j-^^f^^  ,  of 

should  on  no  .account  be  piooeci  i^^Si-eated  as 

settling  the  point  but  the  patient  shoiua 
if  the  wound  had  P^netri^ted  and  ha^ ^  ^  ^.^^^^^ 
viscera.    When  the  woui  d  i.  ^J^f  ^^^^^^  the  viscera 
no  difficulty  m  ^^^^^^Zt^^cU^^^d  wounds 
have  escaped  injury.     ^ '         dre-sinc  appbcd. 
should  be^losed   -^^^^'.^^y'n^cc.iary'.  'with 
Larger  woimds  should  be  ^\!;'^';^,^°^^^^^ 
some  antiseptic  ^ot.on  -d^;^^^^^^^^^  .-eU 
which  should  be  passed  ^li^ou^J^^^  •  ^.^.^^^  surfaces 

as  the  edges  of  tl^o  wouiid  .o     to  bim      ^^.^     ^^^^  ^^^^^^^ 

of  the  serous  '^^e"^^^,^;'^^".  ™f  ortl^^  ^"o^"'^  ^''^^ 

the  discharge  from  the  deep  V;^^^  peritonitis. 

its  way  into  the  PO^^^toiK^      •  y  ^  an  l^^l^^^^^^^^^ 

In  any  case  the  Pf  .'^f       <^,na  1  mwntities  of  iced  milk 

in  bed,       ^^^^ '^f'''^'^,^  ^^^Z^      in  small  doses. 

for  tlio  iirst  few  days,  ai  1  opium  ^iv 

Should  peritonitis  super^ene  it  mu.i 

scribed  under  that  head.  ixjriiv.  BVT  wiTJi- 

S^S'Slcl^ijW^Kiscan  be  seen,  the  nature 


AVOUXDS  OF  TJ[E  ABDOJIEX.  ^71 

Of  the  injury  will  probably  bo  obvious,  men,  however 
the  wound  IS  small,  unless  there  be  an  escape  externllTy 

Sei nr/'''  ^"^^^^^s  of  \he  stonS, 

theie  are  no  primary^  signs  absolutely  diagnositic  of  a 
Tiscus  having  been  injured;  although  intense  pain  and 
extreme  collapse  if  pi^esent,  will  point  to  such  Sv  n- 
probably  occurred.  Any  of  the  viscera  mav  beTmnl  catS" 
J;i^rSht°'  1--Vf  11-Wadder.  spleS.  a^^S; 
ai  e  much  less  common  than  wounds  of  the  intestine  The 
danger  to  be  apprehended  is  haemorrhage  in  the  ^ase  of 
the  liver  or  spleen,  extravasation  in  the  case  of  a  hollow 
nscus,  and  in  all,  peritonitis.  The  amount  of  evtravasT 
.  tion  will  depend  upon  the  size  of  the  wound,  and  wSher 

completely  across  it  mav  J^iu  t  ^^^./^^^ti'^e  be  torn 
but  if  it/f.nnf  7  .        °°  united  with  sutures  • 

woun.l  i,!  the  liariote  is  '"^us  made.    3.  If  the 

intestine  or  stoCKro  '  m"^        .'^°^it'^"<--^  <>f  the 

wound  .sh.ndd  r  let?  on  "eternal 
P-ing  out ;  but  >^nJ2  rot^.^^^^^ 
f I  ion  into  tlio  peritoneal  cavitv  tl  n    V  ''^'^''^-i- 
ta%  to  enlaile  the  w^;;;;    '.^^H  ^^Sr  "  'Ti 

-tHmentta.enb^'£-::.'r;-b;;!^^^^^^^^^ 
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days,  and  subsequent  feeding  ^ith  small  l^^^^^'^^^^f 
miik,  and  nutrient  enemata.    Absolute  rest  is  impeiative. 


Fig.  86. 


Fio.  85. -Section  of  intestine  united  by  Lerabert's  suture.  (After 

Pif'S-Section  of  intestine  united  by  Jobert's  suture.  (After 
Erichsen. ) 

Should  peritonitis   supervene,  it  must  be  treated  as 
described  under  that  bead.  ;^ 
Method  of  unUiny  tuotuukd  intestim.-U  the  .round 


Fig.  87. 


Fig.  88. 


Fig    87.-Diaf;nun  of  two  portions  of  mtcst.ne  .v,th  .Tobeit. 

suture  iu  sill'.    (After  Enchscn  }  •  ,,„ite,l  ,bv 

FlG.  88.  -Diagram  of  two   portions  2\^^^^^;:'^'l,,-. 
Jobert'.s  and  Lcmbcrfs  suture.    A.  U.  Jobeit  s  suture  ,  y.. 
l,crt's  suture  at  angle.    (After  Lncbscn. ) 
.urill  (a  more  punrtiuv)  no  suture  .vill  bo  rcqxiii-ed,  since 
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healed  hy  inflammatory  exudation  from  the  peritoneal 
sm-face.    Incised  wounds  should  be  united  by  interrupted 
sutiu-es,  the  two  peritoneal  sm-faces  being  placed  in  con- 
tact.   This  is  now  usually  done  by  Lembert's  or  Jobert's 
suture.    The  method  of  appljdng  them  is  shown  in  the 
accompanying  diagrams  (Figs.  85  and  86),  in  which  it  is 
seen  that  m  Lembert's  method— the  best  form— the  suture 
passes  through  the  peritoneal  and  muscular  coats  only, 
avoiding  the  mucous  membrane.    The  sutures  should  be 
placed  about  i  of  an  inch  apart,  and  should  consist  of  fine 
China  silk  properly  carbolized.    The  peritoneal  sm-faces 
thus  placed  in  contact  unite  by  adhesive  inflammation. 
The  sutures  either  remain  encysted,  or  ulcerate  through 
the  mucous  membrane,  and  drop  into  the  interior  of  the 
bowel.    The  continuous  suture  formerly  advised  should 
not  be  used,  as,  if  one  stitch  gives  way,  the  wound  will 
necessarily  gape  and  extravasation  occur.    Where  the 
intestine  is  completely  divided  the  two  portions  may  be 
carefully  united  with  their  peritoneal  surfaces  in  contact 
by  one  of  the  above-mentioned  sutures  (see  Pigs.  87  and 
88) ;  or  they  may  be  united  round  only  half  their  circum- 
ferejice,  and  the  remaining  portions  sutured  to  the  wound 
m  the  parietes. 

III.  Penetrating  wounds  with  proteusion  but 
WITHOUT   INJURY   OF   THE  VISCERA.— The  protruding 
yiscus  is  nearly  always  a  portion  of  intestine  or  omentuin 
it  should  be  cleansed  with  weak  antiseptic  lotions,  and 
returned  by  gentle  uniform  pressure  into  the  abdomen 
taking  care  not  to  force  it  bet\veen  the  peritoneum  and 
fascia  transversaUs.    If  tlie  wound  of  the  parietes  is  too 
small  to  allow  the  viscus  to  be  returned  easily  it  should 
be  cautiously  enlarged.  The  wound  should  then  be  closed 
m  the  way  ah'eady  described.     If  the  p(,rtion  of  intestine 
is  congested  or  inflamed,  it  should  still  bo  replaced  If 
gangrenous,  however,  it  should  on  no  account  bo'  re- 
turned, but  Mttusitn,  an  incision  made  into  it,  and  an 
artihcial  anus  thus  formed.    Under  some  circumstances 
as  when  near  the  stomach,  it  will  l.o  a,  question  whether 
the  gangrenous  piece  should  not  bo  (uit  out  ami  tlu^  .muIs 
united,  as  descnbed  above,  and  replaced  in  th.>  abdom.Mi 
A  congested  portion  of  onK^ntum  sliould  lie  lio-ai,ui'od  ■n„i 
cut  ott,  and  th.,  stump  rt.turned  ;  a,  gan-nvmniVi  ,  -h' 
should  ho  cut  off ,  and  tie  st.nnp,  whichis  S  ^ 

adherent,  left  m  tlie  wound.     'Hio  -nuieraf  front/,  n,rf 
Bhould  be  the  same  as  that  before  deiXl. 
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IV.  Penetrating  wound  with  both  protrusion  and 
INJURY  OF  THE  VISCERA. — The  wounded  viscus  is  nearly 
always  a  portion  of  the  small  intestine.  If  the  wound  is 
a  mere  puncture,  the  intestine  should  be  returned;  if 
larger,  united  by  suture  in  the  way  already  desciibed. 
and  then  replaced.  If  the  intestine  is  completely  divided 
it  may  either  be  united  by  suture  and  retm-ned,  or  an 
artificial  anus  made. 

Traumatic  peritonitis  may  be  set  up  hy  any  oi  the 
injuries  above  described,  and  may  either  remain  localized 
as  a  simple  inflammation  to  the  neighbom-hood  of  the 
wound  or  other  injury,  or  may  become  diffused  over  the 
whole  peritoneal  cavitv,  when  it  often  assumes  a  septic 
character,  and  terminates  in  blood-poisonmg  from  the 
absorption  of  the  chemical  products  of  putrefaction. 

The  simj^le  lomlized  variety,  after  glumg  the  parts 
together,  and  thus  preventing  the  spread  of  the  mtiam- 
mation,  usually  subsides ;  but  it  may  terminate  m  sup- 
puration and  the  formation  of  a  cu-cumsciibed  abscess, 
which  mav  burst  externallv,  into  the  intestine,  or  into 
the  general  peritoneal  cavitv,  then  settmg  up  diitnse 
peritonitis.    The  difuse  variety  is  generally  due  to  ex- 
travasation of  urine,  blood,  bile,  or  the  contents  of  the 
stomach  or  intestine,  or  the  breaking  of  an  abscess  mto 
the  peritoneal  cavitj- ;  and  when  there  is  an  open  wound, 
or  a  wound  or  rupture  of  the  bladder,  stomach,  or  intes- 
tine, it  may  assume  a  septic  character.   It  usually  tei-mi- 
nates  fatally,  sometimes  in  a  few  hours,  generally  witlun 
a  week  or  ten  days,  either  from  collapse,  or  from  blood- 
poisoning  due  to  the  absorption  of  septic  products.  J^hoiUd 
recovery  occur,  death  may  subsequently  ensue  ii-om  in- 
testinal  obstruction  consequent  upon  the  glmng  together 
of  the  intestines  or  the  strangulation  of  a  loop  by  a  band 

of  adhesion.  .  •  „<. 

Symptoms.^In  the  local  form  there  is  severe  pain  at 
cue  part  of  the  abdomen  increased  on  pressure,  on  deep 
inspiration,  and  on  coughing,  with  P^^^f  P^ 
a  slight  rise  of  temperature,  followed  should  an  aWess 
form  by  a  circumscribed  swelling,  rigors,  and  fever.  In  the 
diffuJ rarict,,  iho  pain,  which  at  first  may  be  locabzed 
to  the  .seat  of  wound  or  injury,  becomes  general  and  ot  a 
lancinating  character,  and  so  increased  by  the  slightest 
pressm-e,  that  the  weight  of  the  b..lclothes  m  a  severe 
See  can  lot  be  borne.  ^The  patient  lu- on  his  back  v  th 
b  s  le-s  drawn  up  to  relax  the  abdominal  panetes,  hi. 
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breathing-  being  entirelj"  thoi-acic.  The  abdomen  is  at 
iirst  hard  owing  to  the  s23asmodic  contraction  of  the 
muscles,  but  soon  becomes  distended  and  tympanitic,  the 
paralj^sis  of  the  muscular  coat  of  the  intestines  allowing 
them  to  become  inflated  with  gas.  Later,  as  effusion 
occurs,  the  abdomen  becomes  dull  in  the  flanks.  The 
general  symptoms  are  obstinate  vomiting,  complete  con- 
stipation, hiccough,  a  furred,  drj^  and  brown  tongue,  and 
a  small,  quick,  and  wirj'  pulse.  The  temperature  may 
register  103'  or  104°,  but  it  generally  falls  before  death, 
or  may  remain  little,  if  at  all,  raised  throughout. 

The  treatment  may  be  divided  into  the  j^reventive  and  the 
curative.  Preventive  treatment  consists  in  keeping  the 
patient  at  absolute  rest  and  allowing  nothing  to  be  taken 
hy  the  mouth  save  small  quantities  of  ice.  By  most 
Surgeons  opium  in  small  and  repeated  doses  is  given. 
Mr.  Tait,  however,  on  the  first  signs  of  peritonitis,  orders 
a  tm-pentine  enema  and  a  saline  purgative,  with  a 
view  of  causing  the  absorption  of  any  serum  that  may 
have  collected  in  the  peritoneum.  Where  the  abdomen 
has  been  closed,  as  after  an  ovariotomy,  the  wound  may 
at  times  be  opened  with  advantage,  and  the  peritoneum 
washed  out  and  a  glass  drainage  tube  inserted.  In  the 
way  of  ciu'ative  treatment  little  can  be  done  save  keeping 
the  patient  well  imder  the  influence  of  opium,  and 
supporting  the  strength  by  nutrient  enemata,  and  fluid 
nourishments  given  by  teaspoonfuls  at  a  time.  In  the 
local  variety,  leeches  followed  by  hot  fomentations  and 
turpentine  stupes,  may  be  employed,  whilst,  should 
suppuration  occur,  the  pus  should  be"  cautiously  lot  out. 

Tai'I'Ixg  the  abdomen  for  ascites  should  be  done  in  the 
Imea  alba,  midway  between  the  umbilicus  and  the  pubos. 
The  bladder  having  been  emptied,  a  small  incision  should 
be  made  through  the  skin,  and  the  trochar  and  cannula, 
with  a  tube  attached  to  ccmvoy  the  fluid  into  a  vess(d' 
shoidd  be  thrust  into  the  alidomeu.  The  fluid  should 
di  'awn  off  slowly,  and  a  many-tailed  bandage,  previously 
passed  round  the  body,  gradually  tightened  as  the  flui'd 
flows,  in  order  to  keep  up  pressure  on  the  abdominal  vessels 
and  so  prevent  syncope. 

IX-JUUIES  OK  THE  rEEVlS. 

FuACTUiiEH  OF  THE  TEEvrs.  —  r W//.S/'.  — Nearly  always 
severe  and  direct  violence^  as  the  passage  of  th(!  wheel  of 


376 


INJURIES  OF  REGIONS. 


a  heavy  van,  or  a  crusli  between  the  buffers  of  railway 
carriages.  The  acetabulum,  however,  especially  in  old 
people,  may  be  fractured  from  a  fall  on  the  great  ti-o- 
chanter,  or  its  rim  may  be  chipped  off  in  conjunction 
with  dislocation  of  the  hip. 

State  of  the  parts.— The  injury  may  be  localized  to  the 
acetabulum,  or  to  the  ramus  of  the  pubes  or  ischium: 
or  merely  the  anterior  superior  iliac  spine  or  the  crest  of 
the  ilium  may  be  splintered  off.  ^^Tien  the  result  of  a 
crush,  the  injury  is  generally  more  severe,  the  line  of 
fracture  often  extending  through  the  ramus  of  the  pubes 
or  ischium,  and  thence  backwards  through  the  iHum  near 


89.— Fracture  of  the  pelvis. 
(From  Bryant's  Surgery.) 


the  sacro-iliacsvnchondrosis,  thus  detachiug  as  it  were, 
one  side  of  the^ielvis  from  the  other.  Or  the  fracture, 
as  shown  in  Tig.  89,  may  extend  m  various  du-ections. 
more  or  less  smashing  both  the  false  and  tnie  pelvis 
The  fracture  owes  its  importance  to  the  li-ibility  of  the 
pelvic  viscera  to  be  injured.  Thus  the  bladder  is  not 
infrequently  ruptured,  or  the  urethra  torn  across  by  a 
fra^nlent  of  the  pubic  arcli,  or  the  rectiun  or  intestines 
lacenited,  Avhen  the  venter  of  the  ihum  is  nniiLicatcrt. 

,S/,,,,,.-Th(^  historv  of  the  accident,  and  perhaps  the 
mark  of  a  wliecl  across  the  lower  part  of  tlic  body  will 
commonlv  direct  attention  to  the  possibility  of  a  fracture 
On  grasinng  the  crests  of  tlio  ilia  firm  y.  l^'^terna  ural 
mobriitv  will  be  found  and  groat  pani  induced,  wh  1st  the 
ient^is  usually  unable  to  walk  or  totm-n  himself  mbed 
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•vyithoiit  great  pain.  A  disjjlaced  fragment  may  some- 
times be  felt  through  the  vagina  or  rectum.  There  is 
uaiially  considerable  shock,  and  where  any  of  the  viscera 
have  been  ruptured,  severe  collapse.  (See  Rupture  of 
hladder,  urethra,  &c.) 

Treatment. — As  the  bone  readily  imites,  little  beyond 
keeping  the  parts  at  rest  and  in  appbsition  is  required. 
This  may  be  done  by  applying  a  flannel  bandage  firmly 
round  the  pelvis  and'^  confining"  the  patient  in  bed'for  three 
to^  five  weeks  according  to  the  severity  of  the  fracture. 
Where  there  has  been  much  crushing  a  gutta-percha  or 
poro-plastic  felt  shield  should  be  moulded  to  the  pelvis 
and  hip  of  the  affected  side  to  prevent  any  movement  of 
the  fragments  by  the  use  of  the  joint.  In  any  case  an 
attempt  should  be  made  to  pass  a  catheter  in  order  to 
make  siu-e  that  the  urinary  apparatus  is  not  injured. 

Fracture  of  the  ctcetahuhim. — A  word  or  two  in  addition 
may  be  said  of  this  form  of  fracture  of  the  pelvis.  The 
run  of  the  acetabulum,  generally  the  posterior  and  upper 
part,  may  be  broken  off  in  some  forms  of  dislocation  of  the 
femur  on  to  the  dorsum  ilii.  In  such  cases,  beside  the 
ordmary  symptoms  of  the  dislocation,  crepitus  will 
gcuerally  be  detected  on  manipulation,  and  the  head  of 
the  fenuu-  will  slip  in  and  out  of  the  acetabulum.  Or  the 
fracture  may  extend  through  the  floor  of  the  acetabulum, 
the  head  of  the  bone  being  cA^en  driven  into  the  pelvis. 
In  such  a  case  crepitus  mav  be  detected ;  or  the  head  of 
the  bone  may  be  immovably  fixed  and  the  limb  shortened. 
Pam  is  present  on  movement  or  on  attempting  to  stand 
oil  the  limb,  also,  it  is  said,  on  pressing  on  the  pubes. 
1  reatme lit. —Ejite-afiwn  mav  bo  made  by  a  long  splint  or 
by  a  stirrnp,  weight,  and  pullov. 

_  ErrxuKE  of  ttle  bladder 'is  one  of  the  most  serious 
injuries  that  can  be  inflicted,  and  oiilv  occurs  when  the 
viscus  IS  full.  It  may  then  bo  due  to  a,'  lilow  or  kick  upon 
J'ii,"^  1  ''"'^  fi-equ(nit  comidication  of  fracture 
oi  the  pelvis.  Ilupturc  seldom  occurs  from  ovor-distcnsiou 
consorpient  u]H.n  uretlu'al  strictur(>,  as  the  walls  of  the 
bladder  are  then  generally  thickened  and  thereby  rendered 
capable  of  resisting  the  pressure  of  the  contained  urine 
Under  those  circumstancos  it  is  gin.orally  the  urethra 
behind  the  stricture  that  gives  way. 

SMe  of  the  parts.~T]io  rui)ture,  which  is  usually 
vertical,  may  extend  through  the  posterior  part  of  the 
bladder,  the  urine  escaping  into  the  i)eritoneal  cavity  • 
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or  tlirough.  the  anterior  pai-t,  the  urine  then  being 
extravasated  into  the  loose  cellular  tissue  of  the  pelvis. 
In  the  former  case,  which  is  the  more  common,  acute 
peritonitis  is  generally  set  up,  and  is,  as  a  rule,  fatal 
in  a  few  days.  lu  the  latter,  diffuse  cellulitis  com- 
monlj'  occurs,  the  patient  succumbing  either  to  septic 
poisoning  from  the  absorption  of  the  products  of  putre- 
faction, or  to  the  extension  of  the  inflammation  to  the 
jDeritoneum. 

Signs. — Intense  collapse  following  a  blow  over  the 
abdomen  or  a  severe  injury  of  the  pelvis,  combined  with 
the  fact  that  on  passing  a  catheter  (as  should  always  be 
done  in  such  a  case)  no  urine  but  only  a  little  blood 
escapes,  whilst  the  patient  states  that  the  bladder  was 
full  at  the  time  of  the  accident,  or  at  least  that  he  had 
passed  no  water  for  several  hours  previously,  should  lead 
us  to  infer  that  the  bladder  is  ruptured.    The  catheter, 
moreover,  may  at  times  be  felt  to  be  grasped  by  the  empty 
bladder,  and  to  slip  through  the  rent  in  its  walls ;  the 
point  may  then  be  felt  more  plainly  than  natural  through 
the  front  of  the  abdomen,  and  hlood- stained  urme  may 
flow.    If  the  urine  has  had  time  to  coUect  in  the  pento- 
neum,  a  sensation  of  fluid  in  the  abdomen  may  be  detected 
on  palpation.    The  signs,  however,  are  not  always  so 
obvious.    Thus,  there  may  be  neither  collapse  nor  pain : 
or,  again,  on  passing  a  catheter,  several  ounces  of  clear 
mine  may  escape  owing  to  urine  having  collected  m  the 
bladder  in  consequence  of  the  rent  being  small  or  blocked 
by  a  portion  of  intestine.    Later  in  the  case  symptoms 
of  peritonitis  or  of  pelvic  cellulitis  will  probably  super- 
vene.   Though  rupture  of  the  bladder  is  usually  fatal, 
it  is  not  necessarily  so  ;  but  the  prognosis,  wheu  the 
rupture,  as  is  commonly  the  case,  is  mtra-peritoncal,  is 

very  grave.  ,  .114. 

treafmeid.~A^  the  lesion  is  fortunately  rare,  the  be>t 
method  of  treatment  can  hardly  be  said  to  have  been 
determined.  The  following  aiv  the  chief  plans  that  have 
been  adopted:-!.  The  rct.mtiou  of  a  soft  catheter  .iiist 
within  the  bladder.  2.  Washing  out  the  bladder  and 
adjoining  portion  of  the  ])critoneal  cavity  with  an  anti- 
septic solution  by  a  catheter  passed  through  the  rent  in 
the  viscus.  3.  Washing  out  and  drainage  through  an 
incision  in  the  perinanim.  4.  (^.ening  tho  abdomen 
sewing  up  tho  rent  in  tlie  bladder,  and  washing  out  the 
peritoneal  canity,  if  the  rupture  is  intraperitoneal.  Ut 
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these  methods  the  last,  provided  every  care  is  taken  to 
ensure  perfect  closure  of  the  rent^in'the  bladder,  and 
thorongh  cleansing  of  the  peritoneum  by  irrigation,  holds 
out,  in  the  intraperitoneal  rupture,  the  best  prospect  of 
success.  Three  cases  have  recently  been  treated  success- 
fully in  this  way— two  by  Sir  William  MacCormac,  and 
one  by  myself.  In  sewing  up  the  bladder  the  peritoneal 
sm-faces  should  be  brought  into  contact  by  a  Lembert's 
suture,  which  should  not  pass  through  the  mucous  mem- 
brane. When  it  is  not  clear  whether  the  rupture  is  intra- 
or  extra-peritoneal,  the  fundus  of  the  bladder  should  be 
exposed  before  opening  the  reflexion  of  the  peritoneum. 
In  any  case  opium  should  bo  given  internally,  and 
nothing  by  the  mouth,  for  the  first  twenty-four  or  thirty- 
six  hours.  Where,  however,  there  is  extreme  collapse, 
stimulants  ma^-  be  cautiously  given. 

EuPTURE  OF  THE  URETHRA  is  a  serious  iujiuy,  as  it 
exposes  the  patient  not  only  to  the  immediate  danger  of 
extravasation  of  m-ino,  but  also  to  the  life-long  trouble 
of  a  traumatic  stricture.  It  is  generally  caused  by  a  kick 
on  the  perinteum,  a  fall  astride  a  joist  or  rail,  or 'the  dis- 
placement of  a  fragment  of  the  pubic  arch  in  fracture  of 
the  pelvis.  The  urethra  may  also  give  way  behind  an  old 
stricture  while  the  patient  is  straining  to  emptv  his 
bladder.  " 

State  of  the  jiarCs.— The  rupture  usuallv  occurs  where 
the  urethra  passes  imder  the  pubic  arch,  "i.e.,  either  just 
in  front  or  just  behind  the  triangular  ligament.  In  tlic 
former  situation  mine  and  blood  will  'be  extr.avasated 
mto  the  permasum  ;  in  the  latter  about  the  neck  of  the 
bladder.  As  the  triangular  ligament,  however,  is  gene- 
rally torn,  somo  urine  will,  as  a  rule,  in  the  latter  case 
also  pass  forward  into  the  perincoum.  Tlio  urethra  may 
be  completely  torn  across,  or  the  rupture  may  only  bo 
partial,  the  upper  wall  esca]iing. 

_  The  siyns  are  usually  quite  obvious.  Together  with  the 
history  of  an  accidcmt,  there  will  l)e  pain,  sw(aiinn-  .ukI 
ecchymosis  of  tlie  porinieuiu,  and  escape  of  bhiod,  often  in 
con.siderablc  quantities,  from  the  uretlira.  The  patient  is 
unable  to  pass  water,  and  any  atteni])t  to  do  so  merelv 
iorco.s  moro  urine  into  the  tissues  of  the  ]i(irini.-um  'ind 
gives  pam.  On  trying  to  pass  a  catlioter  some  obsti'uc- 
tion  IS  gnnerally  met  with,  wlu-ch  will  often  i.rove  insur- 
mountable; Imt  if  tlie  catheter  is  tinuUv  passed  clear 
nrinc  will  escap.^    These  sign.s  distinguish  it  from  rup- 
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tnred  bladder,  in  wliicli  injury  the  catheter  passes  easily, 
but  as  a  rule,  although  the  bladder  is  said  to  have  l)een 
full  at  the  time  of  the  injury,  only  a  little  urine  lioys. 
In  mere  bruising  and  ecchjonosis  of  the  perinttum  the 
catheter  will  pass  easily,  and  there  is,  as  a  rule,  no  escape 
of  blood  from  the  urethra. 

Treatment.— K  soft  catheter  should  be  passed  it  pos- 
sible, if  not,  a  gum  elastic  or  a  silver  one  and  m  any 
case  tied  in.    Failing  to  pass  a  catheter,  and  extravasa- 
tion of  ui-ine  in  anv  quantity  having  already  occm-red,  a 
silver  catheter  should  be  passed  down  to  the  obs^truction, 
and  a  free  incision  through  the  middle  line  of  the  peri- 
na3um  made  on  its  point.    If  the  proximal  end  o.  the 
torn  urethra  can  now  be  found,  the  catheter  shoiild  be 
passed  through  it  into  the  bladder  and  tiecl  m.    If  not 
readily  discovered,  a  prolonged  search  for  it  need  not  be 
made,'  as  with  a  free  incision  through  the  perm-a?um  theie 
is  no  danger  of  further  extravasation  of  urine.    Should  a 
fragment  of  the  pubic  arch  be  found  .compi'es^m.s:  the 
urethra,  steps  must  be  taken  to  remove  it,  the  bladder  m 
the  meantime  being  aspirated  above  the  pubes  to  prevent 
further  extravasation  occurring.   A  silver     heteiN  a.  the 
point  of  this  is  more  under  control  than  that  of  a  .oft  one, 
Should  be  passed  daily  during  the  J- ° 
and  the  patient  enjoined  to  pass  one  tor  himselt  a  lequent 
intervals,  and  warned  that  if  he  neglects  to  do  so  a  .tiictme 

will  graduallv  form.  .  „ 

IXJUMES  OF  THE  EECTU.M  occasionally  occur  from  fall, 
upon  sharp-pointed  bodies,  oi\"icautious  attempts  o  a« 
a  long  enema-tube  or  bougie.  Should  the  V'^'-f^'^^^ 
cavity  be  perforated,  death  is  the  almost  invariable  con- 
Sn  ience  If  any  injection  has  been  thrown  mto  he 
Stoneum  before  the' mistake  is  discovered,  openmg  the 
Sdomen  sponging  out  the  peritoneum  and  sewing  up 
?^e  rent  in  the  gut^  probably  holds  out  the  only  chance  ot 

"'iSeigx  bodies  tx  tue  KECTV^r.-Foreign  bodies  of 
the  most  various  descriptions  have  at  times  been  acci- 
dentally oT  intentionally  introduced  into  the  rectum 
S-bones  that  have  been  swallowed  not  mfrcjuen  h 
become  impacted  just  within  the  anus,  there  giving  .e 
S  mS^  irritation 'or  pain,  and  often  cau-jg  - 
vont'il  abscess.    The  removal  ot  some  of  thc.e  Liomc.,, 

^£nf  lavgo  I,.o„  .Hv  -^..^n' to 

■Me  (Ulliciilty,  TOin.mi!:  "i>  .nui-stl...!.. .  .liUUtion  oi 
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sphincter,  and  the  use  of  various  forceps,  or  even  the  pas- 
sage of  the  whole  hand. 

Injuries  of  the  pudenda. — Contusions  and  wounds 
of  all  kinds  may  be  met  with,  and  require  no  special 
remark  fm-ther  than : — that  ecchymosis  of  the  loose 
cellular  tissue  is  often  extensive ;  that  wounds,  though 
a23t  to  be  attended  with  considerable  hasmorrhage  from 
the  great  vascularity  of  the  parts,  on  this  account  also 
heal  very  readily ;  and  that  serious  consequences  from 
such  injuries  are  exceedingly  rare. 

ELematojia  of  the  labia  majora  sometimes  occurs 
from  injiu'y,  especially  during  pregnancy  or  parturition, 
the  parts  being  congested  at  that  time.  The  tumoiu-  may 
attain  a  large  size,  owing  to  the  laxity  of  the  tissues.  The 
blood  generally  becomes  absorbed,  but  suppuration  may 
occur,  or  the  blood  become  encysted.  The  ai^plication  of 
ice  Mill  generally  control  the  htemorrhage.  A  ha?matoma 
should  on  no  account  be  opened  unless  supjim-ation  takes 
place,  when  a  free  incision  will  be  required. 

Wounds  of  the  vagina  perhaps  more  frequently  fall 
under  the  care  of  the  obstetrician  than  of  the  suro'eon  ■ 
the  surgeon,  however,  may  be  called  upon  in  hcemon-hage 
from  this  canal,  consequent  upon  laceration  inflicted  by 
falling  upon  some  sharp  object,  or  the  introduction  of  a 
foreign  body.  The  application  of  ice,  or,  if  necessary 
careful  plugging  with  cotton-wool,  or  cotton-wool  soaked 
in  perchloride  of  iron,  will  usually  arrest  the  hajmorrhao-e 
_  Perforation  of  the  walls  of  the  vagina,  with 
injury  of  the  bladder,  peritoneum,  or  intestine,  is  the 
occasional  result  of  wounds  of  the  vagina,  and  is  usuallv 
fatal. 

Foreign  bodies  in  the  vagina.— Pessaries  that  have 
been  introduced  and  forgotten  by  tho  patient,  or  possibly 
without  her  knowledge,  are  the  foreign  bodies  most  fre- 
quently found  m  the  vagina,  but  various  other  articles 
have  at  times  been  met  with.  Their  long  retention  hero 
is  otten  productive  of  a  foul  smelling  discharge  and  unv 
ead  to  the  perforation  of  tho  walls  of  the  rectum  or 
liladder,  and  an  incurable  fistula. 

Foreign  bodies  in  tiik  female  urethra  and 
BLADDER.— Ilair-pms  introduced  with  tho  bent  end  for- 
^^?o  t^  ''rU  ""\^"^'^'C'.l!i<'l\«y  l'u«licd  up  tho  urethra  into 
the  blad.hu'.  where,  it  allowed  to  remain,  they  become 
encrusted  with  phosphates  and  give  rise  to  symptoms  of 
stone.    The  urethra  sbould  be  dilated,  the  -shar,,  ends 
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grasped  by  forceps,  snared  in  a  tube,  or  in  some  such 
•way  removed. 

EUPTUKED  PEliiN.T2UJ[  Occasionally  occiu-s  during  first, 
and  especially  instnunental  laboiu's.  There  may  be  a 
mere  rent  in  the  fom-chette  ;  or  the  ruptm-e  may  extend 
from  the  vagina  through  the  sphincter  ani  into  the  rectum, 
and  involve  more  or  less  of  the  recto-vaginal  septum. 

Symptoms.— A  rupture,  when  slight,  gives  rise  to  no 
special  trouble  ;  but  when  more  extensive,  there  may  be 


Yic,.  90.— Operation  for  ruptured  periiuwuu. 
(From  Bryant's  Surgery.) 


some  prolapse  of  the  posterior  wall  ot  the  vagina  with  the 
contisnious  wall  of  the  rectum,  or  of  the  anterior  wall  of 
Se  vagina  and  the  part  of  the  bladder  in  contact  with  it. 
and  perhaps,  some  prolapse  of  the  utcnis.  There  may 
also  be  freiuent  micturition,  and  when  the  sphmcter  am 
is  involved,  occasional  iucontiiiciice  of  fau-es. 

.-An  attempt  to  unite  the  parts  should  always 
bo  made  immediately  after  the  rupture  by  introducing 
sovc^a  wii-e  sutiu-es.    Should  this  fail,  no  harm  will  have 
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been  done,  iiiid  a  jjlastic  operation  can  be  subsequently 
performed.    Such,  however,  should  not  be  undertaken 
rmtil  the  vaginal  discharge  has  ceased,  the  child  has  been 
weaned,  and  the  general  health  has  been  restored.  The 
patient  m  the  meantime  should  not  be  allowed  to  walk 
about,  for  fear  of  a  prolapse  of  the  parts.    The  operatiuu 
.  consists  in  refreshing  the  sides  of  the  rupture,  and  uniting 
them  by  suture.    The  bowels  having  been  cleared  by  nn 
aperient,  and  the  rectum  on  the  morning  of  the  operation 
by  an  enema,  the  patient  should  be  placed  in  the  litho- 
tomy position,  and  the  skin  dissected  off  from  the  sides  of 
the  fissure  and  the  mucous  membrane  from  the  I'ecto- 
vagmal  septum,  so  as  to  leave  a  raw  surface  of  the  size 
and  shape  shown  in  Fig.  90.    Care  should  be  taken  that 
the  tissues  are  clean  cut,  and  that  the  raw  sui'face  of  the 
recto-vaguial  septum  is  at  least  an  inch  broad,  so  that 
immediate  and  firm  imion  when  the  parts  are  brouo-ht 
together  may  be  obtained.    Three  deep  sutures,  consist- 
ing of  thick  silver-wii-e,  strong  silkworm-gut  or  China 
twist  should  be  introduced  by  means  of  a  perineal  needle 
Ihe  first  should  be  passed  about  an  inch  from  the  maro-in 
o±  the  i-upture  deeply  through  the  recto-vaginal  septifm, 
and  out  at  the  corresponding  spot  on  the  opposite  side. 
Ihe  next  two  sutures  should  be  passed  in  the  same  way, 
only  not  through  the  septum,    h'ig,  90  shows  the  appear- 
ance pre^sented  by  the  sutiu'es  when  in  situ,  and  ready  for 
tying.  Ihey  may  be  fastened  over  a  piece  of  quill  or"by  a 
split  shot,  or  simply  tied,  the  posterior  suture  being  fiVst 
.seciu'ed.    .Superficial  sutm'es,  after  the  fissure  has  been 
drawn  together  by  the  deep,  should  be  used  to  keeii  the 
edges  of  the  skm  in  contact.    If  there  appears  to  be  any 
tension,  incisions  of  reUef  may  be  made  through  the  skin 
on  either  side.    The  bowels  must  be  kept  confined  for  a 
week,  and  the  bladder  for  the  same  period  emptied  by 
the  catheter     The  patient  should  lie  perfectly  quiet  on 
her  back  ^.-ith  the  legs  tied  together,  an.l  the  knees  over 
a  piiiow.    Ihe  deep  sutures  should  be  removcHl  at  the  end 
ot  a  Avook,  the  parts  in  the  meanwhile  being  ke,)t  clean 
I'y  gcidle  syringing  with  nn  antiseptic  lotion.  Where  the 
posterior  or  anterior  wall  of  the  vagina  is  much  prohipsed 
a  wedge-shaped  piece  of   mucous  membrane  mav  be 

•omoved,  and  the  edges  of  the  incision  brought  t  ethei- 

by  siitur...    The  bowels  should  be  ojunu.!  by  an  ene  nl 
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Injuries  of  the  scrotum:  and  testicle.— Wounds 
of  the  scrotum  and  penis  are  rare.  They  readHy  heal  in 
consequence  of  their  abundant  blood  supply.  Contused 
wounds  of  the  scrotum  are  often  attended  with  much 
extravasation  of  blood,  giving  the  parts  a  black  and 
swollen  appearance,  and  are  apt  to  be  followed  by  slougti- 
ing  Should  such  threaten,  free  incisions  should  be 
made.  Extravasation  of  blood  into  the  tunica  vaginalis 
Uutimatoceie),  and  inflammation  of  the  testicle  {orchitis), 
both  of  which  mav  follow  a  blow  or  other  mjury  of  the 
parts,  are  described  under  Diseases  of  the  Testicle.^ 

Lig  -vture  of  the  penis.— a  piece  of  sti-mg  is  some- 
times tied  roimd  the  penis  by  children  either  m  play  or 
to  prevent  themselves  wetting  the  bed_.  Great  sweUmg 
in  front  of  the  constriction  ensues,  and  if  the  cause  is  not 
recognized  and  removed,  the  string  wiU  soon  cut  deeply 
into  the  penis,  and  may  even  divide  the  ui'ethra. 

Foreign  bodies  in  the  iiale  urethra  and  bl.u)der. 
—Pieces  of  slate-pencil,  beads,  and  the  like  are  some- 
times passed  by  boys  into  their  urethra,  and  not  mfre- 
quently  a  piece  of  a  wax-bougie,  or  damaged  gum-elastic, 
or  black  catheter  is  broken  oft  during  catheterization. 
An  attempt  should  be  made  to  remove  the  foreign  bodj 
by  manipulation  with  the  fingers,  or  by  the  ^^ti-oductK.n 
of  the  urethral  forceps,  or  by  asking  the  pa  lent  to  hi.t 
close  the  meatus  with  the  finger  and  thumb  to  make  a 
Wble  attempt  to  pass  water,  and  then  ^-^^^^^^ 
his  hold     If  the  forceps  are  used,  care  should  be  taken 
to  gms    the  urethra.  If  practicable  behind  the  foreign 
body  lest  it  be  pushed  back  into  the  blacHer.    I  aihug  to 
remoVe  the  body  by  any  of  these  means,  it  -J.;^^  P-^^ 
back  into  the  bladder,  broken  up  bv 
removed  by  the  evacuator,  or,  it  soft,  gia^ped  In  the 
Uthotrite  and  removed  whole.    If  it  cannot  be  pushed 
into  he  bladder,  it  must  be  -^t/lown  upon  and  extocte^ 
throuo-h  an  incision  in  the  middle  line  of  the  uietUra. 
^r^^ bodies  in  the  hladder.  if  allowed  to  remam.  become 
oncruited  with  phosphates,  and  give  rise  to  s^-mptom.  of 
stone  (see  Stone  in  the  Bladder). 

INJURIES  OF  THE  URRER  EXTREMITY. 

Bruises,  contusions,  burns,   scalds,  and  fuost- 
lu  PES  of  the  upper  extremity  require  no  special  remark. 
SRAlNS  of  {lie  joints  of  the  upper  extremity  especiallj 
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of  the  m-ist  are  very  common.  Best,  the  apiDlication 
of  cold,  and  in  the  case  of  the  thumb,  wrist,  or  elbow, 
a  wet  bandage  followed  by  friction  with  a  stimulating 
hniment,  is  the  usual  treatment.  A  sprain,  however 
slight,  should  never  be  neglected,  as  inflammation  in  or 
aroimd  the  joint  may  ensue,  leading  to  fibrous  ankjdosis 
or  to  adhesion  of  the  tendons  to  their  sheaths.  See  Sj^jrains 
(if  Joints,  p.  171. 

Sprains  of  the  muscles  causing  tenderness,  slight 
swelling,  and  pain  on  movement,  are  not  infrequently 
met  with  after  rowing  or  other  excessive  exercise. 

EuPTURE  OP  muscles  AND  TENDONS,  especially  the 
pectoralis  major  and  the  long  tendon  of  the  biceps,  are 
not  uncommon  accidents.  The  latter  may  occm-  durino- 
any  sudden  involuntary  action,  and  may  be  known  by 
sudden  pam,  loss  of  power,  and  a  gap  in  the  course  of  the 
long  tendon,  whilst  the  inner  head,  on  putting  the  muscle 
into  action,  forms  a  prominent  lump.  Little  or  nothin"- 
can  be  done  in  the  way  of  treatment.  * 
Wounds  of  all  kinds  are  very  common.  Wounds  of 
the  palm  only  need  special  comment. 

Wounds  of  the  palm  are  frequently  attended  with 
severe  and  troublesome  hfemorrhage  from   either  tlie 
superficial  or  deep  arch.    When  the  wound  is  clean  cut 
the  bleeding  vessel  may  be  tied  in  the  usual  way ;  but  when 
the  wound  is  of  a  punctured  character  such  an  attempt 
would  inflict  severe  injury  on  the  tendons  and  nerves 
m  the  pabn.    A  graduated  compress  in  this  case  should 
be  put  on,  the  hand  bandaged  over  an  ordinary  roller 
pressure  applied  to  the  ulnar  and  ra(Mal  arteries  at  the 
wrist,  and  the  forearm  flexed  forcibly  on  the  arm  to 
control  the  flow  of  blood  through  the  brachial  artery 
Ihc  compress  should  be  kept  on  for  about  a  week.  If 
this  fails,  or  if  the  patient  is  not  seen  until  the  palm  has 
become  infiltrated   and   sloughy,    the  brachial  artery 
should  be  tied.   The  anastomosis  through  the  interosseous 
and  carpal_  arteries  is  so  free  that  ligature  of  the  radinl 
and  ulnar  is  not,  as  a  rule,  sudicient  to  stop  the  bleediu- 
Needle  in  the  palm.-U  is  not  infrequent  for  1i 
needle  to  run  into  the  hand  and  bo  broken  off.    1  f  it  vn\ 
bo  felt  it   shoidd   be  cautiously  cut  down  upon  and 
extiacted  by  forceps,  care  being  taken  not  to  inish  it  in 
f    ther,  and  so  lose  it  m  the  attempt.    If  it  ,.a„not  bo 
iclt   an  oxplorat(ny  incision  should  on  no  account  bo 
made,  as  the  needle  will  probably  do  no  h;,  m  i.f  the 
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tissues  and  in  conrse  of  time  will  work  its  way  to  tlie 
surface,  whilst  a  search  for  it  may  be  attended  witn 
ii-reparable  damage.  . 

In  SMASHES  OF  THE  -B.XSD  reqiurmg  operative  inter- 
ference, the  thumb  and  as  many  fingers,  indeed  as  mucH 
of  the  hand  as  possible  should  be  saved. 

Dislocations  of  the  Ujiper  Extremity. 
Dislocations  of  the  clavicle.— I.  The  sternal  end 
may  be  dislocated,  1,  forwards;  2,  upwards;  and  .i, 
backwards.  Cause.-The  forward  and  the  upward  dis- 
locations are  produced  by  indirect  violence,  such  as  a 
blow  or  fall  upon  the  front  or  top  of  the  shoulder  ;  the 
backward  variety  either  directly  by  force  apphed  to  the 


FiQ.  91. —Dislocation  of  the  sternal  end  of  the  cla-.icle  forwards 
(From  Bryant's  Surgery. ) 

sternal  end,  or  indii-ectly  by  a  blow  or  fall  on  the  hack  of 
the  shoulder.  Displacement.— In  the  forward  dislocation 
the  end  of  the  bone  lies  in  front  of  the  sternum,  m  the 
upivard  it  lies  in  the  intersternal  notch  touching  the 
opposite  clavicle,  in  the  ki<  /.t.«r<7  between  the  sternum  and 
the  trachea.  Signs.-ln  the  forwai-d  dislocation  (Fig  91) 
the  end  of  the  bone  can  be  felt  m  its  abnormal  situation 
and  can  bo  distinguished  from  fracture  near  the  sternal 
end  by  the  length  of  the  clavicle  being  the  same  on  the 
?wo  sides,  and  by  the  absence  of  crepitus.  The  upward 
variety,  which  is  very  rare,  may  be  dnignoscd  m  the 
s.  me  wav.  In  the  backward,  which  is  also  rare  there  is 
a Xpiession  at  the  situation  of  the  sterno-clavicular  jomt, 
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and  there  may  be  dyspuoja,  dysphagia,  or  congestion  of 
the  head  and  face  from  pressure  on  the  trachea,  osso- 
phagus,  or  veins  of  the  neck.  Treatment. — The  forward 
and  the  backward  dislocations  can  generally  be  readily 
reduced  by  simply  drawing  back  the  shoulders,  the  knee, 
if  necessary,  being  placed  between  the  scapnltie.  In  the 
forward  variety,  indeed,  I  have  always  found  the  end  of 
the  clavicle  sink  into  its  place  on  laying  the  patient  on 
his  back.  Seduction  of  the  backward  variety  has  at 
times  been  impossible,  and  excision  of  the  eiid  of  the 
bone  has  been  necessary  for  the  relief  of  the  severe 
dyspncea  which  it  has  caused  by  its  pressure  on  the 
ti'achea.  The  irpward  dislocation  may  be  reduced  by 
placing  a  pad  in  the  axilla  to  act  as  a  fulcrum  and 
pressing  the  arm  to  the  side,  thus  drawing  the  clavicle 
outwards.  Du-ect  pressure  should  at  the  same  time  be 
applied  to  the  displaced  end.  All  forms  are  difficult  to 
retain  in  position.  The  best  plan,  perhaps,  is  to  keep  the 
patient  constantly  on  his  back  for  three  weeks.  If,  how- 
ever, he  will  not  consent  to  this  restraint,  an  endeavour 
may  be  made  to  retain  the  parts  in  as  good  a  position  as 
possible  by  one  of  the  many  methods  of  bandaging 
described  in  the  larger  text-books.  I  do  not  mention  any 
here,  as  I  have  never  seen  any  of  them  of  any  avail. 

II.  The  acromial  end  may  be  dislocated  either,  1, 
upwards ;  or,  2,  downwards.  Both  forms  are  rare,  but 
the  upward  is  the  least  so.  These  injuries  are  sometimes 
spoken  of  as  dislocations  of  the  scapula.  Cause.— 
Commonly  direct  violence  applied  to  the  acromion.  The 
signs  are  usually  obvious.  There  is  apparent  lengthening 
of  the  arm  with  depression  and  slight  flattening  of  the 
shoulder,  and  a  i^rojection  in  the  region  of  the  acromio- 
clavicular joint  caused,  in  the  upward  form,  by  the  acromial 
end  of  the  clavicle,  and  in  the  downward  by'the  acromion 
process.  Rcdwtinn  is  as  a  rule  easily  effected  by  drawino- 
the  shoulders  well  backwards ;  but  it  is  difficult  to  retain 
the_  bones  in  position  in  consequence  of  the  peculiar 
obliquity  of  the  articulation.  This  may  be  attcm]itod  by 
placmg  a  pad  over  the  joint  and  ai)]d'ving  a  strai)  or  a 
bandage  over  the  shoulder  and  under  thii  elbow,  and  then 
bandagmg  the  arm  to  the  side.  I  have  seen  the  best 
results  from  rest  in  tlie  horizontal  position  for  three 
weeks;  few  patients,  however,  will  submit  to  this,  nor  is  it 
possibly  worth  their  while  to  do  so,  as  little  inconvcnicnco 
attends  the  dislocation,  though  unreduced. 

c  c  2 
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Dislocation  of  the  shouldee.  is  very  common,  a 


Fig.  92.  . 


Fig.  93. 


iSah-cZaviculai 


FitiS.  92,  93;  91,  9;'.- -Various  forms  of  disloMtion  of  the 
luiiucr'us.  '  (From  Profcs.sor  Flower's  models.) 

fact  cxplainod  l.v  tlu'  sl.all.nvnoss  of  tho  glenoid  ca^^ty, 
the  largo  size  and  rounded  .-bupe  of  the  head  of  the  bone, 
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tlie  looseness  of  tlie  cajisule,  and  the  powerful  leverage 
exerted  on  the  joint  by  the  arm  in  protecting  the  body  m 
falls,  _&c.  It  is  most  frequent  in  the  old  and'iniddle-aged, 
rare  in  the  young,  and  more  common  in  men  than  in 
women. 

Cause. — Falls  or  blows  directly  upon  the  shoulder ;  falls 
on  the  elbow  or  hand  with  the  arm  extended;  forcible 
twists  of  the  arm  ;  and  occasionally  muscular  action. 

Varieties. — Dislocations  of  the  shoulder  may  be  classi- 
fied according  to  the  position  of  the  head  of  the  humerus 
into — 1,  forwards  and"  slightlj^  downwards  {suh-coracejid)  : 
2,  downwards  and  slightly  forwards  [sul-ejlenuicl) ;  3,  back- 
wards {subspinous);  and  4,  forwards  [suh-clnviculnr) 
(Figs.  92,  93,  94,  and  95).  An  upward  dislocation  {suh- 
acrnmnd)  has  been  described,  but  this  form  of  displace- 
ment is  more  generally  believed  to  be  the  result  of  chronic 
rheiunatic  arthritis.  Other  and  rarer  varieties  have  also 
been  described,  but  appear  to  be  merely  modifications  of 
those  above  enumerated. 

The  signs  common  to  all  the  varieties  in  addition  to  the 
ordinary  signs  of  dislocation,  viz.,  pain,  swelling,  immo- 
bility, and  absence  of  crepitus,  are— 1,  flattening  of  the 
shoulder ;  2,  prominence  of  the  acromion  ;  3,  a  depression 
beneath  the  acromion,  increased  when  the  arm  is  raised  ; 

4,  a  change  in  direction  of  the  axis  of  the  humerus ;  and 

5,  the  presence  of  the  head  of  the  bone  in  an  abnormal 
situation.  In  doubtful  cases  the  following  tests  will  be 
foimd  of  use :— 1 ,  Ifam  iltou's  test.  A  straight  edge  applied 
to  the  outer  side  of  the  arm,  can  only  be  made  to  touch 
the  acromion  and  external  condyle  at  the  same  time  when 
the  head  of  the  humerus  is  absent  from  the  glenoid  cavity; 
•2,  Cedhiimys  test.  A.  tape  passed  round  the  acromion  and 
uiidcr  the  axilla  will  measure  about  tw^o  inches  more  on 
the  dislocated  than  on  the  sound  side;  3,  JJitgas's  test. 
With  the  hand  placed  on  the  oi)posite  shoulder,  the  elbow 
in  a  dislocation  cannot  be  made  to  touch  the  chest.  Occa- 
sionally a  dislocation  is  complicated  by  a  fracture,  and  an 
accurate  diagnosis  may  bo  rendered"  very  ditficult.  In 
such  and  in  all  cases  where  there  is  any  (hml)t,  the  patient 
Should  1)0  examined  under  an  anesthetic. 

T/w  snh-roraroid.—Thi^  is  the  most  freriueut  variety  of 
dislocation  of  the  should.n-  (I'ig.  92).  T],e  head  resti  on 
the  anterior  surface  of  the  neck  of  tlie  scapula,  just  below 
tJio  coracoid  ],rocess,  the  groove  between  the'liead  and 
greater  tuberosity  resting  on  tlie  anterior  margin  of  the 
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glenoid  cavity.    The  capsular  ligament  is  lacerated  an- 
teriorly and  inferiorly,  or  detached  from  the  margin  of 
the  glenoid  cavity  in  front  and  below.    The  subscapularis 
is  generally  raised  by  the  head  of  the  bone  from  the 
scapula,  and  the  supra-  and  infra-spinatus  and  teres 
minor  are  tightly  stretched.    Souietimes  the  muscles  are 
torn  across  at  their  insertion,  or  the  greater  tuberosit\-_is 
detached,  the  muscles  remaining  entire.   Under  these  cir- 
cumstances the  head  of  the  bone  rolls  inwards  so  that 
more  of  it  is  internal  to  the  coracoid  process,  a  condition 
described  by  Malgaigne  as  adistinctvarietj'(/«i)-a-f07-oro)rf)- 
The  long  head  of  the  biceps  is  generally  uninjured,  wlulst 
the  short  head  and  the  coraco-brachiaHs  and  the  axillary 
artery  and  brachial  plexus  are  displaced  inwards  bv  the 
head  of  the  bone.    BrecM  signs.— Ihe  head  of  the  hone 
can  be  seen  and  felt  in  its  abnormal  situation.    The  elbow 
proi  ects  slightly  backwards  and  away  from  the  side.  The 
arm  is  o-enerally  shortened  or  unaltered  in  length  ;  occa- 
sionally it  is  said  to  be  lengthened.    The  truth  appears  to 
be  that  there  are  all  grades  between  the  sub-coracoid  as 
here  described  in  which  there  is  undoubted  shortening. 
■  and  the  next  form,  the  sxib-glenoid,  in  which  lengthening 
as  undoubtedly  occiu's.  . 

The  svh-gJcnoid  is  the  next  most  common  variety.  Xbe 
head  rests  on  the  inner  aspect  of  the  inferior  border  of  the 
scapirla,  below  and  a  little  internal  to  the  glenoid  cavity 
lYi"-  93).  The  capsular  ligament  IS  ruptured  below.  IJie 
supra-  and  infra-spinatus:  teres  minor,  and  subscapulans 
may  or  may  not  be  torn.  The  circumflex  nerve  is  espccially 
liable  to  be  compressed,  producing  temporary  or  even 
permanent  paralysis  of  the  deltoid.  The  su/ns  arc  similar 
to  those  of  the  sub-coracoid,  but  there  is  greater  flattening 
of  the  shoulder,  more  prominence  of  the  acromion,  and 
a  more  marked  depression  under  it,  and  the  elbow 
points  neither  backwards  nor  forwards.  Ihe  diagnostic 
marks  arc:— 1,  great  depression  of  the  anterior  lold  ot 
the  axilla ;  2,  presence  of  the  head  of  the  bono  m  the 
axilla ;  3,  leiiiilhening  of  the  arm  ;  4,  an  interval  of  from 
one  to  two  iiuMies  lu-tween  the  coracoid  process  and  tlie 
head  of  the  bone.  .  j  - 

The.  suh-.whwHs.-1hi>^  variety  is  rare.    The  head  ic=-t. 
on  the  dorsum  of  the  scapula  beneath  the  spine  (hig.  Jo). 
The  capsular  ligament  may  or  may  not  bo  ™rt|"<^^- 
Tho  infra-spinatus  is  generally  torn  up  from  the  bone 
and  tho   subscapularis   and  supra-spmatus  are  cither 
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stretched  or  ruiitured  according  to  the  amount  of  dis- 
placement. The  teres  minor  is  relaxed,  and  the  long 
tendon  of  the  bicejjs  stretched  or  displaced  out  of  its 
groove.  Special  signs. — There  is  great  flattening  of  the 
shoulder,  the  elbow  points  forwards,  the  forearm  is  in 
front  of  the  chest  in  consequence  of  the  inwai'd  rotation 
of  the  humerus,  and  the  head  of  the  bone  can  be  felt  in 
its  abnormal  situation,  but  not  in  the  axilla. 

The  sub-clavicular  is  very  rare.  The  head  rests  beneath 
the  clavicle,  internal  to  the  coracoid  process  (Fig.  94). 
The  capsule  is  generally  extensively  lacerated  at  its  inner 
side.  The  pectoral  muscles  are  raised  by  the  head  of  the 
bone,  which  rests  on  or  between  the  fibres  of  the  sub- 
scapulaiis.  The  latter  muscle  is  torn  up  from  the  stib- 
scapular  fossa,  but  retains  its  connection  to  the  humerus. 
The  supi'a-  and  infra-spinatus  are  generally  torn  across, 
or  detached  from  the  humerus,  but  may  retain  their  con- 
nection to  the  capsular  ligament.  The  teres  minor  is  not 
torn.  _  S2->eciaI  sigiis.— The  head  of  the  bone  forms  a  distinct 
proniinence  below  the  clavicle,  and  the  shaft  only  can  be 
felt  in  the  axilla.  _  The  arm  is  pressed  tightly  to  the  chest 
and  the  elbow  jirojects  backwards. 

Diagnosis. — A  dislocation  of  the  shoulder  may  have  to 
be  diagnosed  fi-om  a  fracture  of  the  neck  of  the  humerus, 
separation  of  the  upper  epiphysis,  fracture  of  the  neck  of 
the  scapula,  fracture  of  the  glenoid  cavity,  and  from 
simple  sprains  and  contusions  of  the  joint  attended  with 
more  or  less  paralysis  of  the  deltoid.'  Attention  to  the 
general  and  special  signs  of  dislocation  as  above  given, 
together  with  the  absence  of  crepitus  and  other  signs 
of  fracture,  -«all  generally  make  the  diagnosis  easy;  but 
where  the  patient  is  very  muscular,  or  there  is  much 
swelling,  _  or  manipulation  causes  excessive  pain,  an 
ancosthetic  should  be  given,  and  a  thorough  examination 
nuide.  It  should  not  be  forgotten  that  crepitus  may  be 
simulated  by  effusion  into  the  joint  and  sheaths  of"  the 
surrounding  tendons.  True  bony  crepitus  having  boon 
once  felt,  however,  can  hardly  l)e  mistaken  for  this. 

Treatment. — The  difHculty  in  reducing  a  recent  dis- 
location consists  in  1.  Overcoming  muscular  contraction  ; 
and  2.  Re-introducing  the  head  of  the  bono  through  the 
holo  m  the  capsule.  In  long-standing  cases  there  uro 
additional  impediments  to  reduction,  viz.,  I^.  'l'h(!  forma- 
tion of  adiicsions  around  th(^  joint.  4.  Alteration  in  tiin 
shape  of  the  head  of  the  bone ;  and  o.  T^ho  obliteration  of 
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the  old  cavity.  Manipulation  shoiild  first  be  tried,  if 
necessary,  under  an  anasstlietic,  and  if  tMs  fails,  extension 
shovdd  be  made  Avith.  the  knee  or  heel  in  the  axilla,  and 
finally  with  the  pulleys.  1 .  Ala)npidation.--'l>la.Tiy  methods 
have  been  devised,  some  of  which  are  not  unattended  with 
danger,  as  the  axillary  artery  has  been  torn  or  ruptured 


Fig.  96. — Reduction  by  the  heel  in  tlie  axilla. 
(From  Cooper's  Dislocations.) 

in  their  use.  The  following  method  is  now  generally 
employed  at  St.  Bartholomew's,  and  has  been  attended  ^T^tli 
excellent  success.  Place  the  patient  m  the  horizontal 
position  ;  ilex  the  elbow ;  rotate  the  humerus  outwards  as 
far  as  possible  without  using  excessive  force,  then  carry 
the  elbow  across  the  chest,  at  the  same  tune  rotatnig  the 
humerus  inwards.  2.  E.vtn>sion  (Fig.  9(i).-l  hi^e  the 
patient  on  his  back ;  scat  yourself  on  the  edge  of  the 
couch ;  draw  the  arm  slightly  from  the  side  ;  place  your 
heel  without  vour  boot  well  in  the  axilla,  and  grasping 
the  wrist,' inalvcsteadv  extension  on  the  arm,  whilst  the 
heel  presses  the  head  of  tlie  bono  outwards  and  hxcs  tlie 
^cai.ula.  The  head  of  the  l)onc  will  probably  be  felt 
ut'tcr  a  few  minutes  to  slip  into  its  place  with  an  audible 
-;nap.    Should  it  not  do  so,  secure  a  jack  towel  witli  a 
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clove-hitch  (Fig.  97)  to  the  arm,  and  increase  the  ex- 
tending force  by  getting  an  assistant 
to  jniU  on  it  -with  you  at  the  same 
time.  The  direction  of  the  force  may 
be  slightly  varied  from  time  to  time, 
and  the  humerus  gently  rotated.  'WTiere 
extension  with  the  heel  in  the  axillafails, 
slowly  carry  the  arm  above  the  head, 
and  again  extend  in  this  position.  An 
antesthetic  should  be  given  if  necessary. 
3.  Extension  with  the  pulleys. — In  long- 
standing cases  the  use  oi'  the  pulleys 
may  be  necessary.  First  break  down 
any  adhesions  that  may  be  present,  by  cautiously  manipu- 
lating the  arm ;  then  fix  the  scapula  by  a  well-padded 


Fig.  97.  —  The 
clove-liitch. 


Fi(i  9S. -Reduction  with  the  pulleys.  The  ,,,atient  tliou.Tl.  hei-c 
shown  sittin;;,  should  as  a  rule  he  placed  in  the  rceunihenl  posture 
us  an  aniesthelie  is  generally  re.iuired.     (Cooper's  Dislocations.) 

Icather  stmp  passed  under  the  axilla,  and  secured  to  a 
staple  in  the  wall.    Attach  the  pulleys  to  a  leathern 
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band  buckled  round  tbe  arm,  and  make  steady  extension, 
manipulating  tlie  bead  of  tbe  bone  tbe  wbile.  The  ex- 
tension and  counter- extension  should  alwaj's  be  made 
in  the  same  horizontal  bne.  This  may  be  first  in  the 
direction  of  the  axis  of  the  body,  then  across  the  body 
■with  the  arm  at  right  angles  to  it  (Fig.  98).  Occa- 
sionally success  may  be  obtained  by  suddenly  relaxmg 
the  extension  after  it  has  been  applied  for  a  few  mmutes, 
endeavouring  at  the  same  moment  to  manipulate  the 
head  into  its  place.  Although  the  dii'ection  of  the  force 
appears  to  yary  in  the  different  methods  of  extension,  it 
is  probable  that  in  consequence  of  the  mobibty  of  the 
scapula,  it  is  nearly  always  applied  perpendicularly  to  the 
plane  of  the  glenoid  cavity.  _ 

After-treatment.— iV  pad  should  be  placed  m  the  axiiia 
and  the  arm  carefully  bandaged  to  the  side  with  the  fore- 
arm across  the  chest,  and  the  hand  on  the  opposite 
shoulder.  Passive  movements  of  the  jomt  should  be 
beo-un  about  the  end  of  a  week  once  or  twice  daily,  but 
the  arm  should  be  bandaged  to  the  chest  m  the  mtervals 
for  upwards  of  three  weeks,  and  subsequently  used  with 
great  caution  for  several  months  to  prevent  redislocation. 

Hoiu  long  after  a  dislocation  of  the  shoulder  has  occurred 
does  it  admit  of  reduction  ?  Sii-  Astley  Cooper  fixed  the 
limit  at  three  months,  but  cases  are  reported  m  ^f^^^'h  it 
is  said  to  have  been  accomplished  two  years  after  the 
accident.  It  should  be  remembered,  however,  that  as  m 
unreduced  dislocations  a  new  cavity  is  gradually  formed 
for  the  head  of  the  bone  whilst  the  old  cavity  is  hUed  }ip, 
reduction  sooner  or  later  becomes  a  physical  inipossibihty. 
Still  where  the  ann  is  very  stiff,  although  reduction  may 
not  be  accomplished,  the  range  of  motion  m  the  .loiut 
may  be  considerably  improved  by  an  attcmpt._  On  the 
other  hand,  where  the  motion  is  fairly  free,  the  lu.iury  in- 
flicted in  the  attempt  at  reduction  may  counterbalance 
any  advantage  gained.  ,  ,. 

'Bisks  that  may  attend  reduction  of  Jong-sfandniq  cases.— 
1.  Eupturo  of  the  axillary  artery  or  vein;  2  injury  ot 
the  br'iQbial  plexus  of  nerves;  3.  Fractm-o  of  the  neck  ot 
the  humerus;  4.  Fracture  of  the  ribs  ;  o.  Evulsion  of  the 
arm  •  and  U.  Tearing  open  of  the  axilla. 

Occasional  iU-etrccts  following  a  dislocationof  the  shoulder. 
—I  Inflammation  or  suppuration  of  the  .lomt  and  anky  - 
losis •  2.  rar.alvsis  of  tiio  deltoid  or  other  muscles;  J. 
Smary  abscess ;  4.  Non-union  of  the  rent  m  the  capsule 
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and  a  consequent  tendency  to  re-dislocation  on  very 
slight  force. 

Treatment  of  compound  di  si  oa  it  ion  of  the  sJiouldcr. — "V\Tien 
the  -wound  is  small,  the  head  of  the  bone  uninjm-ed,  and 
the  soft  parts  are  neither  much  lacerated  nor  bruised,  an 
attempt  should  be  made  to  reduce  the  dislocation.  If 
successful,  the  case  may  then  be  treated  as  a  wound  of 
the  joint.  When  the  head  of  the  bone  is  much  injured,  it 
may  be  excised ;  whilst  in  severe  and  conaplicated  cases, 
amputation  of  the  shoulder- joint  may  become  necessary. 

The  treatment  of  dislocation  and  fracture  is  often 
attended  with  much  difficulty.  As  a  rule  the  fracture  if 
possible  should  be  set,  the  arm  placed  in  splints,  and  an 
attempt  then  made  to  reduce  the  dislocation.  Failing  in 
this,  the  separated  head  may  sometimes  be  maniijulated 
into  its  socket ;  otherwise,  splints  shoiild  be  applied,  and 
when  the  fracture  has  united,  another  trial  made  to 
reduce  the  dislocation. 

DiSLOCATio>-  OF  THE  ELBOW  is  uiost  frec[uent  in  the 
young.  Cause. — Direct  violence,  or  a  fall  or  wrench  of 
the  forearm  or  hand. —  Varieties. — A.  Both,  hones  (radius 
and  ulna):  1,  backwards;  2,  inwards;  3,  outwards;  4, 


Fit;.  99. — Dislocation  of  tlie  Vcadius  and  ulna  baokward.s. 
-,    .        (From  Cooper's  Di.slocations. ) 

forwards;  and  .5,  radius  forwards,  and  idna  backwards. 
P>.  Jkulias  only:  1,  foi'waTds  ;  2,  backwards;  and  3,  out- 
wards. 0.  Uln.a.  onlji  :  1,  backwards.  ( )f  these,  tlio  dis- 
locntionof  liothbonesbackwards,  andof  the  radius  iorwards 
or  backwards,  are  tlie  only  common  forms;  the  others  aro 
Tory  rare,  and  will  receive  but  a  ])assing  notice. 

8i<ins. — In  the  common  i'orni  of  hoth  hones  linrl-mardf: 
(Fig.  99),  the  radius  and  ulna  aro  dis])Lu'ed  directly 
liackwards,  so  that  the  coronoid  process  of  the  ulna  rests 
in  the  olecranon  fossa,  and  the  neck  of  the  radius  on  the 
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capitellnm  of  the  humerus.  The  corouoid  process  is  often 
fractured  at  the  same  time.  The  hones  are  frequently 
displaced  slightly  outwards,  or  inwards,  as  well  as  hack- 
•^ards— modifications  which  have  been  unnecessarily- 
classed  as  distinct  varieties.  The  forearm  is  partially 
flexed  and  shortened.  Tlie  olecranon  and  head  of  the 
radius  form  an  unnatural  prominence  posteriorly,  and 
are  felt  at  a  considerable  distance  behind  the  external  and 
internal  condyles  respectively.  The  lower  end  of  the 
humerus  form's  a  broad  projection  beloiu  the  crease  of  the 
bend  of  the  elbow.  In  the  rarer  forms  of  hoik  bones 
inwards  or  outwards  the  prominence  of  the  opposite 
condyle  of  the  humerus  is  a  characteristic  featm-e.  In 
loth  hones  forwards  (exceedingly  rare)  the  forearm  is 
lengthened,"  the  natural  prominence  of  the  olecranon  is 
lost,  and  the  condyles  of  the  humerus  are  very  prominent. 
In  the  ulna  backwards  and  the  radius  for ivards  the  arm  is 
greatly  increased  in  its  antero-posterior  diameter. 

In  dislocation  of  the  radius  alone  whether  forwards,  burk- 


Fia.  100.— Dislocation  of  the  radius  forwards. 

wards,  or  outwards,  the  head  of  the  bone  is  felt  to  r<dl  in 
its  abnormal  situation,  in  front  of,  bolund,  or  external 
to  tlio  oxtcn-nal  condyle  on  pronating  and  sn]nnating  the 
hand.  The  first  of  these  forms  is  the  most  common  and 
in  it  the  forearm  cannot  be  ilcxed  beyond  a  right  aiiglo.  ni 
consequence  of  the  head  of  the  bono  striking  the  humerus. 

lu  dishcalion  of  the  nlm  backirards  the  oivarm  is  pro- 
nated  and  shortened  on  the  iduar  side,  and  the  olecranon 
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projects  backwards,  but  the  head  of  the  radius  is  felt  in 
its  noi-mal  situation. 

Diagnosis.— In  moderately  thin  subjects,  when  seen  soon 
after  the  accident,  attention  to  this  above  signs  will 
generally  enable  the  Surgeon  to  make  a  diagnosis ;  but 
in  a  few  hours  the  parts  become  obscured  from  swelling 
about  the  joint,  and  it  may  be  impossible  to  make  out  the 
nature  of  the  injury  till  it  has  subsided.  In  all  cases  of 
injury  of  the  elbow  the  relation  of  the  points  of  bone  to 
each  other  should  be  carefully  compared  with  those  of  the 
uninjured  side,  and  the  relative  position  of  the  olecranon 
to  the  condyles  should  be  determined  (see  Fracture  of  the 
loiver  end  of  the  Humerus). 

Treatment.— -The  reduction  of  the  common  form  of  dis- 
location of  hoth  bones  backwards  is  generally  easily  accom- 
plished in  recent  cases  by  pressing  with  the  knee  in  the 
bond  of  the  elbow  on  the  upper  part  of  the  radius  and 
ulna  to  cbsengage  the  coronoid  process,  whilst  forciblv 
but  slowly  flexing  the  forearm.    As  soon  as  the  coronoid 
process  is  freed  from  the  olecranon  fossa,  the  muscles 
generally  draw  the  bone  suddenly  into  position .  Pressure 
upon  the  humerus  by  the  knee,  as  recommended  by  some 
shou  d  be  avoided,  as  it  locks  the  coronoid  process  more 
tightly  m  the  olecranon  fossa.    If  necessary,  an  antes- 
thetic  should  be  given.    In  long-standing  cases  adhesions 
must  be  broken  down  by  forcibly  flexing  and  extending 
the  lorearm,  and  extension  may  then  bo  made  either  by  the 
knee  or  by  an  assistant  pulling  on  the  wrist,  or  if  this  is 
insufficient,  by  the  pulleys.     Six  weeks  is  the  period 
usually  given  as  the  time  beyond  which  it  is  inexijedient 
to  try  and  reduce  the  dislocation.    Tliis  rule,  however 
a.lmit.s  of  some  latitude.    Thus,  an  attempt  at  reduction' 
when  the  movement  is  fairly  good,  even  after  less  time  has 
elapsed,  may  be  unwise ;  while,  on  the  other  hiind  it 
may  sometimes  be  made  with  advantage,  especially  where 
there  is  much  rigidity  even  at  a  later  ]ieriod.    In  disloca 
tiou  ot  t]uyra</nts  alone,  extension  should  bo  made  from 
the  hand  (so  as  to  act  solely  on  the  radius),  whilst  the 
olbow-.iomt  IS  grasped,  and  the  head  of  the  radius  pressed 
uito  position  by  the  thumb  in  a  forward  or  buckiJrd 'i- 
inwar(l  direction  according  to  the  variety  of  the  disloca- 
tion.   In  the  other  dishK..tions  slight  modifications  f 
these  methods  are  required,  and  will  be  su..-n,,st,.d  bv  i 
knowledge  ,^  the  anatomy  of  the  joint,  a^  a  ^r 
diagnosis  „i  the  nature  of  the  dis],]a,  ..luei  t 
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After-treatment.— The  joint  sliould  be  placed  on  a  splint 
and  the  arm  in  a  sling,  and  evaporating  lotions  or  ice 
appHed  to  prevent  inflammation.  Passive  movement, 
should  be  cautiously  begun  about  ten  days  or  a  f ortmght 

''c4l;5^-caiS:-l,  Eractureof  (a)  the  corouoid  process ; 
(h)  fhi  olecranon;  {c)  the  neck  of  the  ^'^'ii^'j^s  (cZ)  the 
lower  end  of  the  humerus;  and  [e)  the  condyles  of  the 
Cmerus;  2,  separation  of  the  lower  epiphj-^is  of  he 
Sumems  3  wound  of  the  joint;  4,  laceration  of  the 
STn  artery    and  5,  injury  of  the  .ilnar  or  other  nen;e 

Treatment  of  compound  dislocation  oj  t  ie  elbow. --^l^en 
the  patSnt  is  ^ounl,  the  wound  small,  the  l-eration  and 
bruisino-  of  the  soft  parts  but  slight,  and  the  bones  are 
uniSured,  the  dislocation  should  be  reduced,  and  the  case 
SeS  as  L  wound  of  the  joint.  Otherwise  excision  of  the 
oirt!  o^  in  severe  cases,  amputation,  must  practised 
XsLOCATlON  or  THE  WRIST  is  verv  rare     The  carpu* 
wiSX  ™nd  may  be  displaced  either  l^achwards  or 
forwards     In  the  dislocation  backwards,  which  i.  the 
morcommon  variety  the  carpus  forms  -  V^^^^fo^ou 
the  dorsal  surface  of  the  wi'ist,  whilst  the  end  ot  tJie 
radius  and  ulna  project  on  the  palmar  surface.  It 
resembles  CoUes'  frLture,  which  was  formerly  mistaken 
f^S^    In  the  dislocation  the  styloid  process  ot  the  mdms 
and  ulna  are  on  the  same  level,  and  are  nearer  the 
SucSs  than  is  natm-al,  and  tl^-e  ^  no  ci^^^^^^ 
rreai7ne«*.— Beduction    is   easily  ^ftected   by  makiu 
extens  on  on  the  hand  and  -pressing  upon  the  displaced 
bones     The  forearm  and  hand  should  then  be  secured  to 
a  splint,  and  passive  movements  begun  early  to  prevent 

^^'SrSTOrVTION    OF    THE    LOWER    EXD    OF    THE  B.U.IUS 

-^^.z  ^^^^^^ 
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The  phalanges  of  the  finger  may  be  dislocated  backwards 
or  forwards.  Eeduction  is  easily  effected  by  extension 
and  manipulation. 

Dislocation  of  the  metacarpal  hone  of  the  thvmh  from  the 
trapeziimi  may  occiu-  in  a  backward  or  forward  direction, 
and  is  easily  reduced  by  extension  or  pressure. 

Dislocation  of  the  first  phalanx  of  the  thumb  from  the 
metacarpal  bone  is  of  more  importance.  The  phalanx  is 
nearly  always  displaced  backwards  ;  the  shortening  of  the 
thumb  and  the  projections  of  the  base  of  the  phalanx  and 
head  of  the  metacarpal  bone  serve  for  its  diao-nosis 
Eeduction  is  often  very  difficult,  on  account  of  the  head 
of  the  metacarpal  bone  being  forced  between  the  two  in- 


islocatiou  of  the  thumb  backwards  at  the  metacarpo- 
phalangeal joint.    (After  Agnew.) 


TlT    1  ^^^^^      neck  is 

tightly  embraced.  TTeatment.-Vmss  the  metacarpal  bono 
well  mto  the  palm  of  the  hand  to  relax  the  flexor  brev  s 
polhcis  and  bend  back  the  first  phalanx  on  the  meta- 
carpal bone  until  the  extremity  of  the  thumb  pSs 
towards  the  wist,  thus  forcing  tho  Imso  of  the  ph  Zix 

^ow  flex  the  phalaiix  while  an  assistant,  by  placin-  his 
thumb  behind  its  base,  prevents  it  slip,,  ng  back  ^T  e 
head  of  the  metacarpal  bono  will  probably"  lulo  nto  s 
place  between  tho  two  insertions  of  the  llcxor  brov  s 
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poUicis,  which  are  forced  apart  by  the  wedge-like  action 
of  the  base  of  the  phalanx.  Eeduction  may  sometimes  be 
accomplished  by  extension,  e.r/.,  by  the  clove-hitch,  or  it, 
at  hand,  by  the  Indian  puzzle-toy  or  the  Amencan  ior- 
ceps— a  method,  however,  less  scientific  than  that  oi 
manipulation,  and  one  which  seldom  succeeds  if  the  other 
fails.  As  a  last  resource,  the  insertion  of  the  flexor  breyis 
poUicis  may  be  divided  subcutaneously,  or  hooked  aside 
after  the  method  of  Professor  Humphry.  These  means 
failing,  the  joint  may  be  excised,  or  better,  left  alone,  as 
very  fair  movement  will,  as  a  rule,  in  time  be  gained. 

Fractures  of  the  Upper  E.riremHy. 
Ek^ctukes  of  the  clavicle  are  divided  into  fractui-es 
CSe  shaft,  2,  the  acnnnud  end,  and  3,  the  sternnl 


of 
end 


'"t  The  shaft  may  be  fractured  by  direct  violence  or 
asl;  more  commonl^  the  case,byincb.-ect  v.ol^^^^^^^ 
1  fill  xmon  the  arm  or  shoulder  ;  more  rarely  by  musciuai 
Ltion    Sucdio.s.-When  the  result  of  mchrect  violence 
"muscular  action  the  bone  is  Eenev.l^^  ^^o^^^^e^xj^ 
eentre-its  weakest  part.  When  due  to  ^"^f 
the  bone  will  break  wherever  the  force  arplie'i. 
of  the  displacement. -The  ^^^^er  fragment   althouh  it 
am^ears  raised  in  consequence  of  the  depression  of  tlit 
oSC  is  not  displaced,  being  held  in  position  by  the 


102.— Greenstick  fracture  of  the  clavicle. 
(From  Holmes'  System.) 

,erno-n.^.d.ml^^^^ 

fragment  fj^l^^^^^^  J  ^^'S'tho  contraction  of  the  pectoral 
the  \^  aro  usually  very  evident. 
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mastoid.  _  In  a  fat  child,  however,  especially  when  the 
iractm-e  is  of  the  greenstick  variety  (Fig.  102),  which  it 
oiton  IS  m  children,  the  signs  are  less  ei-ident;  indeed 
sm-gical  aid  is  often  not  songht  until  the  mother's  atten- 
tion is  called  to  the  part  by  the  presence  of  a  lump  formed 
by  the  ensheathing:  callus.    Union  generally  occurs  in 
about  three  weeks  m  children  and  five  in  adults.  Treat- 
T   ;"7       fi-actm-eis  easily  reduced  by  drawing  back  the 
shoidders  or  by  placing  the  patient  "in  the  recumbent 
posture  ;  but  it  is  very  difficult  to  maintain  the  fragments 
in  apposition.    Hence  the  numerous  bandages  ancf  appa- 
ratus that  have  been  from  time  to  time  empToyed.  Where 
It  IS  important  to  avoid  deformity,  rest  on  the  back  for  a 
tortnight  IS  essential,  otherwise  the  patient  may  be  allowed 
to  get  about  with  his  arm  bandaged  to  the  side,  and  the 
paits  kept  as  much  as  possible  in  apposition  by  bandaging 
m  .happing.    Of  the  many  plans  the  folloT^dng  may  be 

nil!;-  '^f^^e.sive  strap- 

rang  about  three  inches  and  a  half  wide,  and  long  enough 
to  surround  the  arm  and  afterwards  the  body.  Switch  ofie 
piece,  with  the  adhesive  surface  outside,  basely  7oiind 

muscle.    Draw  the  arm  forcibly  backwards  to  put  the 
f^JT  "T'^T  I'^^^ovAis  maior  on  the  s  etch 

of   heZ'\'  '^^^^r-o  across  the  back,  round  the  £ont 

?L  back  rFi^;  ur  ^^^'^  P^^'^  ^^^'^  ^^-^s'^s 

\TJ^r  h  ^  7r      ^\  ^'"^        ^^'i  second  strip  of 

plaster  to  the  .sound  shoulder;  carry  it  obliquely  across 

^aidsj  of  the  injured  side,  a  slit  being  made  to  receive 

SetSToTts  ^  ^^''^^     tl^-hes  "and 

la.ten  it  to  its  other  end  over  the  sound  shoulder  (Figs  loJ 

fml.  ^'    ti^'''^  ^^'^^^  round  the  ;rm 

io    am  and  thorax  to  keep  the  others  in  place.    The  fiS 

I.  mis'H  'iiidhod  consists  ])riolly  in  the  use  of  nr,  n.-m 

i.  Ihc  a.nllary  pad  a,ul  handag,, 
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simply  place  a  weclge-sLaped  pad  with  the  base  upwards 
m  the  axilla,  and  then  bandnge  the  arm  to  the  side  with 
the  elbow  well  raised.    If  the  pad  is  nsed,  care  should  be 
taken  lest  m  bandaging  the  axillary  vessels  or  nerves  are 
compressed,  and  cedema,  pain,  or  even  gangrene  of  the 
arm  be  the  consequence. 
_  II.  Fracture  of  the  acromial  end  of  the  clavicle  may  occur 
either  internal  or  external  to  the  coraco-clavicular  ligam  en  ts. 
In  the  former  situation  there  is  very  little  displacement" 
the  fragments  being  held  in  position  by  the  above-men- 
tioned hgaments.    Pain,  crei^itus,  and  possiblv  a  slio^t 
gap,  will  serve  to  distinguish  it.    When  external  to  the 
ligaments  the  outer  fragment  is  drawn  down  nearly  at  a 
right  angle  to  the  rest  of  the  bone,  so  that  its  acromial 
articulation  looks  mwards,  forwards,  and  slightly  down- 
wards.   Treaivtent.—An  axillary  pad  and  bandage. 

III.  Fracture  of  the  sternal  end  is  too  rare  to  require 
description  m  a  book  of  this  character. 

The  SCAPULA.— The  fracture  may  extend  through  1 
the  body;  2,  the  neck  ;  3,  the  acromion  ;  4,  the  coracoid 
process ;  and  o,  the  glenoid  cavity. 

_  1.  Fracture  of  the  body  is  nearly  alwavs  caused  by  direct 
violence.    It  may  be  star-shaped  or  transverse,  or  it  mav 
rvm  vertical  y  or  obliquely  through  the  spine  ;  but  com- 
monly It  IS  limited  to  the  infra-spinous  fossa.    The  dis- 
„  placement  is  not  usually  very  marked,  as  the  fragments 
are  well  covered  with  mirsclcs.    Siyns.^On  fixing  the 
angle  of  the  scapula  with  one  hand,  and  raising  the  arm 
crepitus  and  pain  may  be  elicited.  On  running  the  finger'^ 
along  the  spme  and  down  the  posterior  border,  some  irre- 
gularity  may  be  detected  when  these  parts  are  involved 
and  on  graspmg  the  bone  the  fragments  may  be  felt  U> 
hZir      ^  Little  can  be  done 

ta\Z  the  scapula  by  strapping  and  a  bandage 

to  ti^e  chest  and  restraining  the  motions  of  the  arm  bv 
bandaging  it  to  the  .side.  ^ 

thrm.l'n/'"''  tl^.i«  i.-^  understood  fracture 

0  tnf  f      Th ^''^'^  neck,_,.«.,  internal  to  the  coracoid, 
cav  tv  IVr  F'TT      ^'^I'^^i-^twl  with  tlio  glenoic 

iilnl^^CnU^"  TV'^  bone  There  is  a  specimen  of 
fS    mn  1  '^^.H^'S^'J^  f?d  Guy's  Hospital  Muscnuu 

those  of?  I"'"^?-  '"^'''^'^''^  ">i"TV  ivs..nible 

do?onni  v  1  "'"^'"''-''^  .lowmN-irds.    Ti  e 

clolonnitj,  however,  i.s  said  to  disappear  on  j.re.s.sing  up 
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the  elbow,  wlien  crepitus  can  he  elicited,  and  to  reappear 
on  ™ng  the  pressure     The  ^r.a^,...^  re~^^^^^^ 
is  to  raise  the  ellaow.  and  manitam  the  part.-,  m  theu 
restored  position  by  a  bandage. 

3         rf,.re  of  the  acromion  may  o^^ur  at  any  situation 
/./j^e -Direct  yioler.ce,  such  as  a  blow  or  ±al   on  the 
shoulder  of  the  dispIaceweni.-T:ho  outer  fragment 

J  bawn  downwards  by  the  <ieltoid,  leaving  a  gap  betw^^ 
it  and  the  rest  of  the  bone.  Si/viptoms^  1  am,  ^^^^ttemn^ 
of  the  shoulder,  presence  of  a  gap  on  dramng  the  finger 
^  on--  the  spine,  acromion,  and  clavicle  ;  and  crepitus  on 
SliS.^  the  arm  and  thus  bringing  the  fragments  mto 
apiosftion.  C7n,-o«.-When  near  tip  the  union  ^ 
fibrous  •  when  near  the  base,  it  is  said  to  be  bom  .  i  real 
S-feSse  the  »  ^^i^:^t7i^ 

and  bandage,  protecting  the 
parts  by  a  gutta-percha  cap 
moulded  to  the  shoulder.  Some 
employ  an  axilla-pad. 

4.  Fracture  of  the.  coracoid 
process  may  occur-  either  near 
the  tip  or  the  root.    The  cause 
isusuallv  direct  violence,  such 
as  a  kick  or  fall  on  the  shoulder. 
Nature  of  the  dispJacement.— 
When  the  fracture  is  near  the 
tip  the  distal  fragment  is  drawn 
downwardsbvthebiceps :  when 
near  the  root  it  is  held  m  posi- 
tion by  the  coraco-clavicular 
ligaments,  and  but  little  dis- 
piaccment  occurs.  Signs.-— 
Bruising  and  pain  over  the 
situatum  of  tire  -racoiu.    On  placing  the  firig^r^^ 
tip  of  the  coracoid  some  alteration  in  b^  ie  aln  c^ 
may  bo  made  out,  and  crepitus  .^^^i^'l^f  {,,!'^  '""^"'^elax 
,n-m.    'rrralment.-Tho  forearm  should  be  J-^^*-'  t^  ^^'^^ 
the  bicens-  the  arm  and  forearm  bandaged  to  the  Md.  , 
of  gutta  percha  placed  over  tbe^houhlor 
-1    Fracture  of  the  aleiioui  cant/  is  laiu 

the  lower  cud. 


Fio.  lOG. — Fracture  of  the 
neck  of  the  scapula. 
(B)-yanl"s  Surgery.) 

situation  of  the  coracoid. 
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1.  The  upper  e.vd  of  the  humerus. — Varieties. — 

A.  Intracapsular,  or  fracture  of  the  anatomical  neck. 

B.  Extracapsular,  or  fracture  of  the  sui'gical  neck.  0. 
Separation  of  the  upjjer  ei^iphysis.  D.  l\-actiu'e  of  the 
greater  tuherosit}^. 

A.  The  iulracajisular  frcuiure  may  be  impacted  or 
non-impacted.  When  impacted  the  upper  fragment,  or 
head,  is  generally  driven  into  the  lower,  that  is,  between 
the  tuberosities.  Cause. — Grenerally  direct  violence,  as  a 
blow  or  fall  on  the  shoulder,  tiigns. — Often  obscure. 
There  maj^  be  pain,  swelling,  impaired  movement,  and 
crepitus,  -with  absence  of  signs  of  dislocation  or  of  other 
fractm-e  about  the  shouldei'.  In  the  impacted  variety 
there  is  generally  some  prominence  of  the  acromion  ;  loss 
of  rotundity  of  the  shoulder  ;  slight  shortening  of  the 
arm  ;  inability  to  feel  the  whole  of  the  head  in  the  glenoid 
cavity ;  and  crepitus  on  firmly  gi'asping  the  head  and 
rotatmg  the  shaft.  Method  of 'union. — Fibrous  or  bony, 
often  with  excess  of  callus  and  impairment  of  movement 
of  the  joint.  Treatment. — Apply  a  leather  or  poroplastic 
shield  to  the  shoidder  and  outer  side  of  the  arm,  rectify- 
ing any  displacement  inwards  by  a  pad  in  the  axilla. 
Bandage  the  arm  from  the  fingers  upwards  to  prevent 
sweUing,  and  confine  it  to  the  side  of  the  chest  without 
raising  the  elbow.  When  the  fracture  is  impacted  do  not 
disturb  the  fragments.  Passive  movements  should  be 
begim  early  (in  about  three  weeks). 

B.  Tlie  extracapsular  fracture  is  the  most  common 
form  of  fracture_  about  the  shoulder.  It  may,  like  the 
intracapsular  variety,  be  impacted  or  non-imjiacted  ;  but 
when  inii)ac.tion  occurs  it  is  the  lower  fragment  that  is 
driven  into  the  upper,  i.e.,  the  narrower  shaft  between 
the  broader  tuberosities.  Cause. — Generally  direct  vio- 
lence. Nature  of  the  displacement. — The  upper  fragment 
IS  drawn  outwards  by  the  three  muscles  inserted  into  the 
greater  tuberosity  ;  the  lower  fragment  is  dra,wn  upwards 
by  the  deltoid  and  i  iiwards  by  tlii^  three  muscles  inserted 
into  the  bici])ital  riilg(!s  (Fig.  107).  <S'/f/».s.— Pain,  swell- 
nig,  and  impaired  movement;  mai'ked  shortening  oi'  tlio 
arm  ;  projection  of  the  rough  end  of  the  lower  friigiiient, 
usually  below  the  coracoid  ;  and  increased  mobility  of  tlio 
arm  to  the  surgeon.  On  rotating  the  arm,  the  head  ro- 
inains  motionless  in  the  glenoid  cavity,  whilst  on  extcni- 
Hion  crepitus  is  felt.  Jn  the  impacted  form  the  signs  are 
very  obscure,  and  principally  negative.    Thus,  there  may 
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be  deformity,  slight  sliortening.  and  impaired  movement ; 
but  tbere  is  no  crepitus,  unless  unjustifiable  force  is  used. 
Union  is  generallj'  bony.  There  is  often  much  impairment 
of  movement,  in  consequence  of  inflammatory  thickening, 
and  sometimes  paralysis  of  the  deltoid,  from  the  involve- 
ment of  the  circumflex  nerve  m 
the  callus.  Treat ment.Smii\a.v 
to  the  intracapsular  form.  Place 
a  pad  in  the  axilla,  and  a  poro- 
plastic  shield  over  the  shoulder 
and  outer  side  of  the  arm.  Sup- 
port the  hand  in  a  sling,  but 
do  not  raise  the  elbow,  in  order 
that  the  weight  of  the  ann  may 
act  as  an  extending  force  to 
overcome  the  upward  displace- 
ment. 

C.  Fracture  through  the  greater 
tuherosity  is  the  result  of  gi-eat 
violence,  and  is  verj'  rare.  Nature 
of  the  iJisplaceineitt. — The  hume- 
rus is  drawn  inwards  by  the 
muscles  inserted  into  the  bici- 
pital ridges  beneath  the  coracoid 
process,  and  the  greater  tube- 
rosity backwards  by  the  three 
muscles  inserted  into  it.  Signs. 
-The  shoulder  is  greatly  increased  in  breadth ;  a  vertical 
gap  may,  perhaps,  be  made  out  between  the  tuberosity 
Snl  thi  head  of  the  bone;  and  on  fV^cr^^^^ 
fragments,  crepitus  can  be  felt.  2Vm^m.■.^--El  deayoiix 
U  brino-  the  fragments  into  contact  and  keep  them 
In  by  au  axillary" pad,  strapping,  and  bandage  ;  applv  a 
shield  over  the  shoilldor,  and  conhno  the  arm  o  the  ^lde 

D.  Separation  of  the  upper  ep'l'h^'s  can  onh  otnu  ui 
patients\inder  twenty-one  years  of  age  ''-^/^f 
displarement.--Tho  upper  fragment,  which  include,  the 
tuberosities,  is  drawn  outwards. by  ^'^J^^ 
inserted  into  the  greater  tuberosity,  ^"^'V  thJfe 
ment  upwar.ls  l,v  the  deltoid,  and  inwards  by  the  thiee 
nusclcsinserted-into  tlie  bicipital  ridges.  ^^^"^^ 
similar  to  those  of  tlio  extra-capsulur  iractme,  s.ive 
t  aJ  the  in-ojocting  end  of  the  l^-er  fragnient  is  si  loo  h 
and  rounded  in  ]dare  of  bemg  rough  and  un.non.  and 
pscudo-crepitus,  instead  of  bony  crepitus 


Fig.  107. —Extracapsular 
fracture  of  the  humerus 
(tlie  surgical  neck). 
(After  Grray. ) 


elicited  on 
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extension  and  rotation  of  the  arm.  Metliod  of  union. — 
Usuallj'  bony,  but  with  much  less  production  of  callus, 
and  consequently  less  impairment  of  movement  than  in 
other  fractures  of  the  ujjper  end.  Treatment. — Like  that 
of  fractiu'e  of  the  surgical  neck. 

II.  The  shaft  of  the  nuiiERUs  may  be  fractured 
in  any  situation,  but  more  often  in  its  lower  than  in  its 
upper  half.  Causes. — Direct  or  indirect  violence,  rarely 
muscular  action.  Nature  of  the  disphicement. — When  the 
line  of  fractiu-e  is  transverse  little  disjjlacement  occurs ; 
but  when  it  is  oblique,  the  fragments  have  a  tendency  to 
glide  over  one  another  owing  to  muscular  action,  although 
this  is  somewhat  counteracted  by  the  weight  of  the  arm. 
When  the  fracture  is  above  the  insertion  of  the  deltoid 
the  upper  fragment  is  draAvn  inwards  by  the  muscles 
inserted  into  the  bicipital  ridges  ;  whilst  the  lower  frag- 
ment is  drawn  upwards  by  the  biceps  and  triceps,  and 
outwards  by  the  deltoid.  When  below  the  deltoid,  the 
upper  fragment  is  di-awn  outwards  by  that  muscle  and 
the  lower  fragment  upwards  and  inwards  by  the  biceps 
and  triceps._  _  Signs,  usually  obviou's,  vi^.,  pain,  preter- 
natural mobility,  and  generally 

deformity  and  shortening  ; 
whilst  crepitus  is  readily  ob- 
tained, Method  of  union. — ■ 
Generally  bony ;  but  it  is  one 
of  the  most  common  situations 
of  ununited  fracture.  Treat- 
ment.— Ajjply  four  short  splints 
to  the  humerus  and  suj^port  the 
forearm  by  a  sling,  leaving  the 
elbow  free,  so  that  the  weight 
of  the  arm  may  act  as  an  ex- 
tending force.  Or  place  the 
arm  and  forearm  on  an  insido 
rectangular  s])lint  with  throe 
short  s]ilints  to  the  luimorus, 
one  in  front,  one  behind,  nnd 
Olio  on  tho  outer  side.    Tho  1"^-— Fi'iu-tiirc  of  tlio 

spHnts  should  bo  worn  I'roju         J"";ui- cn.l  of  the  luuncnis. 
a  m.mth  to  live  or  six  weeks.  ^''"'^i'-) 
Tho    fingers    and  rore-arni 

may  oftun  witli  advantage  bo  bandaged  to  Drovent 
anltMna.  ^ 

III.  The  loweu  end  of  the  Hu.\n:uus.— Fractures 
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in  tliis  situation  may  be  divided  into  (a)  transverse 
fracture;  {b)  separation  of  the  epiphysis;  (c)  T-shaped 
fracture;  {d)  fracture  of  the  condyles.  Of  these,  the 
transverse  when  above  the  condyles,  the  separation  of 
the  epiphysis,  and  the  fracture  of  the  tip  of  the  internal 
condyle,  "are  extracapsular ;  the  others  involve  the  joint. 
Cause.— M\  varieties  are  generally  the  result  of  dii-ect 
violence,  such  as  falls  upon  the  bent  elbow. 

A.  The  transverse  fracture  may  be  above  or  below  the 
condyles  ;  in  the  former  case  it  is  extra-,  in  the  latter  intra- 
capsular. Nature  of  the  displacement.— The  lower  fragment, 
together  Avith  the  'bones  of  the  forearm,  are  di-awn  back- 
wards and  upwards  behind  the  upper  fi-agment  by  the 
triceps,  whilst  the  lower  end  of  the  upper  fragment 
projects  in  front  of  the  joint  (Fig.  108).  ,S/5f»s.— The 
forearm  is  shortened  and  generally  bent  more  or  less  at  a 
right  angle  to  the  arm  ;  the  olecranon  projects  posteriorly ; 
and  the  lower  end  of  the  upper  fragment  forms  a  promi- 
nence in  front  of  the  joint.  These  signs  are  similar  to 
those  of  dislocation  of  the  radius  and  ulna  backwards,  ihe 
following  differences  presented  by  the  two  deformities 
should  serve  to  distinguish  them;  although  when  not 
seen  immediately  after  the  accident  the  condition  of  the 
parts  may  be  so  obscured  by  swelling  that  an  accm-ate 
diagnosis  cannot  be  made  till  the  inflammation  has  sub- 
sided. Thus,  in  fracture— I,  the  deformity-  is  readily 
reduced,  but  reappears  on  removing  the  reducing  force ; 
2,  crepitus  is  obtained  on  reduction  ;  3,  the  condyles  bear 
normal  relations  to  the  olecranon ;  4,  the  distance  between 
the  acromion  and  external  condyle  is  less  than  on  the 
sound  side;  5,  the  prominent  lower  end  of  upper  fragment 
projects  above  the  crease  at  the  front  ot  the  elbow.  In 
dislocation,  on  the  other  hand-1,  the  detornuty  does  not 
reappear  when  reduced;  2,  there  is  no  crepitus;  .5,  ttie 
distance  between  the  condyles  and  olecranon  is  mcreasod; 
4  the  distance  between  the  acromion  and  external  condyle 
is  the  same  on  both  sides ;  and,  o.  tlie  prominent  lower 
end  of  the  humerus  projects  below  the  crease  at  the  tront 

of  the  elbow.  .  •    -i  , 

13.  Scparatiint  of  the  cpiphijsis.— The  signs  arc  similai 
to  the  above,  but 'the  patient  is  under  twenty-one  years 

°^G°T-shai,ed  fnuiui-f.-ln  this  there  is_  a  transverse 
fracture  above  tlio  condyles,  combined  with  a  vertical 
or  oblique  fracture  extending  between  the  condyles  into 
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the  joint.  Signs. — Similai*  to  tlie  transverse  fracture, 
excej)t  that  the  condj'les  move  on  one  another  as  well  as 
on  the  shaft,  and  the  distance  between  them  is  increased. 
These  signs,  however,  are  often  obscured  by  great  effusion 
in  and  around  the  joint. 

D.  Fracture  of  the  condyles. — The  i^rojecting  internal 
condyle  may  be  broken  off  without  implicating  the  joint ; 
or  the  fracture  may  extend  obliquely  through  either 
condyle  and  the  contiguous  ai-ticular  surface  into  the 
joint.  Cause. — Generally  direct  violence.  Signs. — 
Mobility  and  crepitus  on  grasping  the  condyles,  and  on 
flexing  and  extending  the  forearm  when  the  internal 
condyle  is  fractured,  and  on  pronating  and  supinating  the 
hand  when  the  external  condyle  is  fractured. 

Method  of  union. — The  extracapsular  varieties  unite  by 
bone,  the  intracapsular  by  fibrous  tissue.  In  the  T-  shajjecl 
fracture  the  transverse  portion  unites  by  bone,  the  vertical 
or  oblique,  i.e., the  portion  inside  the  joint,  by  fibrous  tissue. 

Trentnient. — If  there  is  much  swelling,  and  you  cannot 
be  quite  sure  that  there  is  no  dislocation,  place  the  limb  on 
a  i^illow,  or  better,  on  a  Stromeyer's  cushion,  and  appl}^ 
cold  m  the  form  of  lead  lotion  or  ico,  till  the  swelling  has 
subsided.  Subsequently  reduce  the  fracture,  and  place 
the  arm  and  forearjn  on  an  angular  splint,  or  on  a  bent 
anterior  splint,  or  in  Bavarian"  plaster,  moulded  leather, 
or  poro-plastic  felt  splints.  Passive  movements  of  the 
elbow  should  be  began  early.  Where  the  internal  condyle 
only  is  chipped  off,  the  angular  splint  should  be  placed  on 
the  outer  side  of  the  arm.  In  the  other  forms  it  is  usually 
applied  to  the  inner  side. 

TriE  KADIUS  AND  ULNA.  Cause. — Generally  direct 
violence,  when  each  bono  breaks  in  the  same  transverse 
line  at  the  sjjot  where  the  force  is  apjjlied ;  occasionally 
indirect  violence,  as  a  fall  on  the  hand,  when  each  l)ono 
generally  breaks  at  its  weakest  part— the  radius  in  its 
upper  third,  the  ulna,  in  its  lower  third.  Nature  of  the  dis- 
pkixe me nt. —The  umw.v  fragment  of  the  radius  is  drawn  by 
the  ]u-oiiator_  teres  towards  tho  U])i)er  fragment  of  tlio 
ulna,  wliich  in  consequence  of  its  hingo-,sha])(ul  articula- 
tion with  the  Inimenis  is  not  displaced.  Tho  lower  fra")-- 
monts  are  drawn  towards  eacli  other  by  tlio  ])ronat'or 
quadratus.  Signs. — Obvious  deformity,  crcniitus  &c 
Jrejdment.—y\ox  the  elbow  to  relax  tluMuus,.l,.s  ;  reduco 
the  Iracturo,  iuid  place  the  forearm  in  well-jm.dded  splints 
With  tho  thumb  ui)permost.   Tho  splints  should  reach  from 
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tlis  elbow  toyond  the  wist,  and  shonld  be  broader 
than  the  forearm,  so  that  the  bones  may  not  bo  pressed 
together  by  the  bandage.  If  this  point  is  attended  to 
interosseous  pads  are  not  necessary.  The  patient  should 
be  seen  within  twenty-four  hours,  as  swelling  may  occui' 
and  the  bandages  require  loosening.  The  splints  must  be 
worn  for  about  a  month,  and  passive  niovements  of  the 
fingers  practised  early  to  prevent  stiffeniag. 

Greenstick  fracture  of  the  radius  and  ulna  is  common 
in  children. 

The  hadius. — Fractures  of  the  radius  may  involve, 
1,  the  neck;  2,  the  shaft ;  and,  3,  the  lower  end  (Colles' 
fracture).  . 

1.  The  neck  of  the  radius  is  very  occasionally  fractured. 
It  may  be  kn  own  by  crepitus,  and  by  the  absence  of  move- 
ment of  the  head  when  the  hand  is  pronated  and  supmated. 
Treatment. ~Fle:s,  the  forearm,  and  place  the  limb  on  an 
angular  splint. 

2.  The  shaft  of  the  radius  may  be  fractm-ed  by  du-ect  or 
indirect  violence.  Both  fragments  are  drawn  towards  the 
ulna,  the  upper  by  the  pronator  teres,  the  lower  by  the 


Fig.  109.— Fmctiu-c  of  the  radius. 
(After  Gray.) 

pronator  quadratus  (Fig.  109).  Treat  went. -Similar  to 
that  of  fracture  of  both  bones.  /,r77  w^. 

3  Fracture  of  the  lower  end  of  therudnis  {CoUes  fra  - 
t„rA.-Tho  lino  of  fracture  generally  runs  transversely 
about  throe  .piarters  of  an  inch  above  the  artunilai 
surface  ol'  the  bone.  Ca„.e.-VMs  on  the  palm  ot  tho 
hand;  itisnnn'e  frequent  in  the  old  than  ni  the  young; 
ind  is  cspeciatlv  common  m  elderly  women. 

nZutI  of  the  displaeewent.-^om.tnn..  there  niay  be 
no  d  sp  acement,  but  generally  the  lower  <>=«.^'";*^»t 
ihe  hand  is  so  displaced  that  the  articular  surface  looks 
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downwards,  and  slightly  backwards  and  outwards,  instead 
of  downwards,  forwards  and  inwards.    This,  according  to 
Ml-.  R.  "W.  Smith,  is  due  to  the  action  of  the  supinatoi' 
longus,  the  extensors  of  the  thumb,  and  the  radial 
extensors  of  the  carpus.    By  others  it  is  believed  to  be 
due  to  the  im23action  of  the  upper  fragment  into  the  lower, 
a  conchtion  frequentljr  met  with  in  specimens  preseiwed 
in  museums.  Occasionally  the  lower  fragment  is  displaced 
forwards  in  consequence  of  falls  on  the  back  of  the  hand. 
Comminution  of  the  lower  fragment  with  involvement  of 
the  joint  frequently  occurs.    Si[/us. — -Yery  characteristic. 
On  the  back  of  the  wrist,  just  above  the  joint,  there  is 
a  prominence  caused  by  the  backwardly  displaced  lo^er 
fragment,  and  above  this  a  slight  depression ;  whilst  on  the 
palmar  surface  there  is  a  prominence  caused  by  the  lo-^^er 
end  of  the  upper  fragment,  corresponding  to  the  dorsal 
depression,  and  below  this  a  depression  correspoudino-"to 
the  dorsal  prominence.     Pronation  and  supination  ^'are 
lost,  the  hand  is  deflected 
to  the  radial  side,  and  the 
lower  end  of  the  ulna  is 
prominent.  The  defonnity 
is  well  seen  in  Fig.  110. 
These  signs  are  similar  to 
those  of  dislocation  of  the 

carpus  backwards.     The     p,^     t-,^      n  n  -  . 
followingpomtswill  serve     ^'%,  HO'-CoHes  Fracture. 

,T  i-       •  1  J.-L    ^      .  (irom  a  cast  in  St.  Bartholo- 

to  distmguish  the  two  m-  Hospital  Museum.) 

juries  : —In  /mrfw. re,  1,  ' 
the  styloid  process  of  the 

radius  is  on  a  higher  plane  than  that  of  the  ulna  ;  2,  the 
distance  from  the  internal  condyle  to  the  tip  of  the  styloid 
process  of  the  radius  is  less  than  on  the  .sound  side  ;  3,  there 
IS  crepitus;  4,  the  deformity,  when  it  can  be  reduced,  has 
a  tendency  to  return  if  the  extending  force  is  relaxed;  and, 
5,  it  IS  very  common  in  the  old  and  occurs  from  slight  causes! 
In  dislocMtiiin,  on  the  other  hand,  1,  tlio  styloid  process  of 
the  radius  is  on  the  same  iiLino  as  that  of  the  ulna  ;  'J, 
the  distance  from  the  inti;rnal  condyle  to  the  tip  of  'the 
styloid  process  of  the  radius  is  tlio  .same  as  on  the  sound 
side;  ;3,  there  is  no  crepitus;  4,  the  deformity  wh(ni 
reduced  has  no  tendency  to  return  when  the  ex'teiidinn- 
lorco  IS  relaxed;  and,  o,  it  is  usually  the  result  oP  great 
yiolence,  and  more  fre(|ucntly  occurs  in  tho  young  tluvn 
m  the  old.     Trmhnml.—Ai^iAY  two  ordma'ry  forearm 
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splints,  taking  care  that  the  anterior  one  does  not  reach 
heyond  the  heads  of  the  metacarpal  bones,  and  place  a 
pad  beneath  the  wrist  to  restore  the  lost  concavitj'  oi  the 
front  of  the  radius.  Practise  passive  movements  from 
the  third  day,  as  in  this  form  of  fracture  the  tendons,  where 
they  cross  the  back  of  the  radius,  the  seat  of  fracture, 
are  apt  to  become  adherent  to  their  grooves.  This  is  the 
almost  invariable  method  of  treating  CoUes  fractui-e  at 


Fig.  111.— Gordon's  splint  for  Colles'  fracture. 
(Gordon's  Fractures.) 

St.  Bartholomew's  Hospital,  and  is  attended  with  ex^^^^^ 
lent  results.    If  preferi-ed    Gordons  (Fig.  U  ),  ^au^. 
Hawkin's  or  Bond's  splints  may  be  used,     ihe  pu-toi 
S^d  splint  introduced  by  Nelaton,  and , -f^^^^^ 
by  Sir  James  Taget  as  so  frequent  a  cause  ol  -tift  m  i^* 
fino-ers   should  on  no  account  be  used.     Kemove  tno 
f;i?"t:'in  about  four  weeks' time.  --^^-^^^^ 
friction  with  stimulating  1"""^°'^*^';^'^-',* 
of  the  ioint  or  fingers  that  remams  has  cl^'^'iPPC.ued. 

Separation,  of  the.  lower  rpiplu/sis  may  occur  in  joung 
subiects  and  resembles  Colles'  fracture. 

TiiF  TJLN  v.— Fractures  of  the  ulna  may  be  divided  into 
fractie  of-1,  the  olecranon;  2,  the  coronoid  process, 

'^V^'^^non  may  be  fractui^d  -  4^-;;^  J 
oily.    C'a»se.-l)lrect  violence,  as  a  fall  on  the  point  ot 
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the  elbo-^',  or  violent  action  of  the  triceps  muscle.  Nature 
of  the  dis/ilacement  (Fig.  112). — The  detached  fragment  is 
iisuallj'  widely  separated  from  the  rest  of  the  bone  by 
the  tricej^s ;  but  when  the  periosteum  and  tendinous  ex- 
pansion of  the  triceps  covering  the  olecranon  is  not  torn, 
and  the  fracture  is  very  oblique,  little  cr  no  displacement 


KiG.  112. — Fracture  of  the  olecranon. 


(Liston's  Surgerj'.) 

occurs.  Sifjiis. — Swelling  from  eifu.sion  of  blood,  and 
later  of  serum,  into  the  joint;  inability  of  the  patient  as 
a  rule  to  extend  his  arm  ;  and  generally,  the  presence  of 
a  gap  between  the  fragments.  Method  of  imioii. — Gene- 
rally fibrous  ;  but  when  the  separation  of  the  fragments 
is  .slight,  it  may  be  bony.  Treatment. — Place  the  elbow 
in  a  jjosition  of  very  slight  flexion  on  a  jointed  .splint,  and 
applj'  evaporating  lotions  till  the  swelling  has  subsided. 
An  attempt  may  bo  made  to  bi-ing  down  the  detached 
fragments  by  strapping  and  a  bandage.  Passive  move- 
ments should  be  begun  earlj'  to  prevent  ankylosis  (seventh 
day,  Iliimilton).  Many  advise  that  the  arm  should  be 
put  up  in  full  extension ;  but  this  is  objectionable,  as  it 
causes  the  olecranon  to  form  an  angle  with  the  shaft. 

2.  The  ciiriiumd  prua'ss  of  the  ulii.a,  excejit  in  disloca- 
tion of  the  ulna  and  radius  backwards,  is  rarely  fractured. 
It  is  said  at  times  to  occur  from  a  violent  contraction  of 
the  l)rachialis  anticus  muscle.  tii(jnn. — Similar  to  those 
ol'  a  dislocation  of  the  radius  aud  ulna  liackwards.  Wlien 
fracture  of  the  coronoiil  is  present,  the  dislocation  is  rc^adilv 
reduced,  but  immediately  returns  on  n^laxingthe  extinidin""- 
force.  Whou  fracture  of  the  coronoid  is  not  present,  the  di.s^ 
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location  is  more  difficult  to  reduce;  but  when  once  reduced, 
has  no  tendency  to  reciu-.  Treatment.— Aitev_  reducing 
the  dislocation,  place  the  arm  in  a  flexed  position  on  an 
inside  angular  splint.    Employ  passive  movements  early. 

3.  The  shaft  of  the  ulna  is  occasionally  fractui-ed  without 
implication  of  the  radius.  C'aMse.— Direct  violence. 
Nature  of  the  displacement.— The  upper  fragment  is  not 
displaced,  being  held  in  position  by  its  hinge- shaped 
articulation  with  the  humerus.  The  lower  fi-agment  is 
drawn  towards  the  radius  by  the  pronator  quadratus. 
I^igns.— It  is  readily  detected  by  running  the  finger  along 
the  prominent  posterior  border  of  the  bone,  when  a  gap 
or  irregularity  is  felt,  and  by  crepitus  on  movement. 
Treatment.— Similav  to  that  of  fractm-e  of  the  radius. 

The  CiSJiPUS,  metacakpus  a^^b  ph^ve-^xges.— Frac- 
tures of  these  bones  require  no  special  mention.  They 
may  be  diagnosed  by  the  deformity  and  crepitus.  Kest 
for  a  few  weeks  on  a  splint,  followed  by  passive  movements 
to  prevent  stiffening,  is  all  that  is  generally  necessary. 


INJURIES  OF  THE  LOWER  EXTREiHTY. 

Bruises  or  contusions,  burns,  scalds,  and  frost- 
bites of  the  lower  extremity  call  for  no  special  mention 
beyond  that  bruises  about  the  hip  and  ankle  mav  be  mis- 
taken for  fractm-e,  and  that  a  contusion  of  the  limb  may 
be  so  severe  at  times  as  to  terminate  m  gangrene. 

Spr  vins  of  the  ankle  and  knee  are  very  common. 
Pain  inabihty  to  bear  any  weight  on  the  limb,  ei¥usion 
into  the  ioint  or  the  sheaths  of  the  sm-roimdmg  tendons 
and  later,  ecchymosis  of  the  skin,  are  the  usual  signs.  A 
sprain  of  the  ankle,  when  there  is  much  swelling,  is  often 
difficult,  and  sometimes  impossible,  to  diagnose  from  a 
fracture,  and  should  then  bo  treated  as  such._  1  or  an 
ordinary  sprain  absolute  rest  should  be  en.iomed  and 
cold  or  evaporating  lotions  or  a  wet  banc  ago  should  bo 
annlicd.  When  the  swelling  has  subsided,  the  part  ma j 
bo  nut  in  a  plaster-of-Paris  bandage  or  m  a  poroplastic 
splint  for  some  weeks,  and  then  shampooing  and  passive 
movements  emjiloyed  if  any  stiffness  be  left. 

EUPTURE  OF  MUSCLES    AND    TENDONS,   Olthcr   as  the 

result  of  external  violence  or  of  sudden  and  spasmodic 
conviction  of  the  muscle,  is  ^?Vnfi-oquent.  m  the  U^^^^^ 
limbs.  Here,  only  rupture  of  the  plantaris  or  Achi  e> 
tendon  requires  special  notice.  It  usually  happens  m  men 


DISLOCATIONS  or  THE  HIP. 


415 


beyond  tlie  middle  period  of  life  witliout  any  evident  cause. 
It  is  attended  with  a  distinct  snciji,  and  a  feeling  as  if  the 
part  had  been  struck,  followed  by  pain,  and  sometimes 
by  ecchymosis  and  inability  to  raise  the  hoel.  Treatment. 
— A  plaster-of- Paris  bandage  should  be  applied  with  the 
foot  in  the  extended  position  to  approximate  the  ends  of 
the  ruptui'cd  tendon.  If  a  heel  is  made  to  the  plaster- 
case,  the  patient  need  not  lay  up.  The  plaster-case 
should  be  worn  for  two  or  three  weeks. 

Dislocations  of  tlie  Lower  Sxiremiti/. 

Dislocation  of  the  hip.— This  injury  is  much  less 
common  than  dislocation  of  the  shoulder,  a  fact  readily 
explained  by  the  strength  of  tho  capsular  ligament,  the 
depth  of  the  acetabulimi,  and  the  ])owcrful  muscles  by 
which  the  joint  is  surrounded,  it  occurs,  however, 
more  frequently  than  might  be  expected,  owing  to  the 
powerful  leverage  which,  from  the  great  strength  of  the 
femur  and  length  of  the  leg,  is  brought  to  bear  upon  the 
jomt  m  falls  npon  the  knee  and  foot  with  the  limb 
extended  and  abducted.  Dislocation,  therefore,  as  might 
be  inferred,  is  more  common  in  young  and  strong  adults ; 
fracture  of  the  neck  of  the  femur  in  the  old  ami  feeble'. 
C'rtitse.— Dislocation  of  the  hip,  whatever  form  it  may  take 
generally  occurs  when  the  lunb  is  abducted.  In  this  position 
the  head  of  the  bone  presses  upon  the  inner  and  lower 
part  of  the  capsule,  its  weakest  part,  and  rf  any  sudden 
or  great  force  is  now  applied  to  the  other  end  of  the  lever, 
the  head  of  the  bone  may  be  forced  through  the  capsule 
at  this  spot  into  the  obturator  foramen.  Here  it  may 
remain,  or  if  at  the  time  of  the  accident  the  limb  is  flexed 
and  rotated  inwards  as  well  as  abducted,  it  may  bo  carried 
round  the  outer  margin  of  the  acetabulum  on  'to  the  dor- 
sum ihi ;  or  if  tho  limb  is  extended  and  rotated  outwards 
as  well  as  abducted,  round  tlio  inner  margin  on  to  the 
pubos\  In  rare  instances,  it  would  appear  to  occur  durinn- 
forced  adduction  of  the  limb,  tho  head  of  the  bone  bcin- 
then  driven  (hrcctly  backwards  on  to  tho  dorsum  ilii  iC 
such  a  case,  however,  the  riiu  of  tlie  acetabulum  is  .Gene- 
rally, though  not  aiways,  splinter.,.!  off  at  tho  same  tim.> 

IheY,  or  dw-J.monU  Hjmd  plays  so  important  a  part 
n  dislocation  oh  the  hip  that  its  attachments  should  bo 
briefly  consid.,r.;;.l  ber..ro  studying  the  varieties  of  tliis 
iorra  of  d.slocatioti.  Jt  consists  of  a  thickening  of  the 
front  of  the  capsular  ligament,  and  is  attached  iibove  to 
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the  anterior  inferior  spine  of  the  ilium,  and  then  diyides 
into  two  branches  like  the  letter  Y  inverted,  ^e  outei 
branch  is  inserted  into  the  upper  part  of  the  anterioi  tio- 
chanteric  ridge  ;  the  inner  branch  into  the  lower  pait  o 
that  rids^e.  It  is  exceecbngly  strong  and  will  bea  a 
breaking  strain  of  from  '250  to  750  pounds.  Both  branches 
limit  extension  :  the  outer  branch  rotation  outwards  a. 
well  The  whole  ligament  therefore  is  tense  during  ex- 
tension and  rotation  of  the  linrb  outwards  ;  relaxed  diu-mg 
flexion  and  rotation  inwards.  t  ■  i  ,i  i-,,. 

VYEIETIES.-Dislocations  of  the  hip  are  divided  by 
Bioelow  into  the  rcgrdnr,  in  which  one  or  both  branches 
of  the  Y  li-ament  are  intact,  and  the  .rreyuJar,  m  which 
both  branches  are  ruptured.  In  the  former  the  signs  are 
coistaXas  the  untol-n  branch  of  the  Y  l'?--*--!-! 
the  bone  to  take  a  certain  dei^iute  P«^^^\°^,  ^  y 
■;,.,.Ao.iilnr  the  sio-ns  vary,  as  both  branches  of  the  Y  being 
ruSS,  the  which  it  exercises  over  the  position 

bone  is  lost.  Oiu;  attention  her e  ^  on^  b^ 
rbrpcted  to  the  regular  dislocations.  Of  these  Bigeiow 
tSes' seven,  the  first  four-  -J-^Xcwr  ^" 
known  as  the  classical  dislocatwns  oj  b,r  Asthy  Coope> . 

BiGELOw's  Ceassificatiox. 
A.  Eegular.    One  or  both 
"  branches  of  Y  entire. 


Coopeb's  Classieicatiox. 


Dislocation  on  to  the  } 

dorsum  ilii  | 
Dislocation    into    the  ( 

sciatic  notch  [ 
Dislocation  into  the  ob-  j 

tm-ator  foramen  ^ 
Dislocation  on  to  the  { 

pubes  S 


I,   Dislocation  on 


to 


=  1.  Dorsal 

=  2.  Dorsal  below 

the  tendon  Both 

=  3.  Thyroid     and  (^branches 

do-^mwards  (  of_Y 
=  4.  Pubic  and  sub-  cntu-e. 

spinous 

5.  Anterior  ob- 

lique ^  , 

^       .         )  Outer 

6.  Supra-spmous  f  i.^-.^^^h  of 

7.  Inverted  dorsal  ^  j.^ptm-ed. 

B.  Irregular.  ]?oth  bran- 
ches oi  Y  ruptured. 

ihc  dorsum   ilii  {the  dorsal  of 


DISLOCATIONS  OF  THE  HIP. 


417 


Bigeloiu.) — This  is  the  most  common  form  of  dislocation 
of  the  hip.  The  head  of  the  bone  is  thrown  upwards  and 
backwards  on  to  the  dorsum  of  the  ilium,  the  articular 
sm'face  of  the  head  looking  backwards,  and  tlie  great 


Fig.  113. 


Fig.  114. 


Fig.  11.3.  —  Dislocation  on  to  tlie  dorsum  ilii.    (From  Cooper's 
Disloojitions. ) 

Fin.  114. — Dislocation  into  tlio  sciatic  notch.     (From  Cooper's 
Dislocations.) 

trochanter  forwards.    The  capsuUxr  ligumont  is  generally 
ruptured  at  its  lower  and  inner  ]iart,  sometimes  posteriorly 
and  the  round  ligament  is  usually  torn.    The  Y  lio'ament 
■    IS  uninjured,  the  external  branch  preventing  ev^ersion.' 
i-hQ  glutei  muscles  are  raised  from  the  ilium  by  the  head 

E  E 
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„f  the  bone.  wMcli  is  always  aitaated  aljoTO  the  tendon  of 
?L  obtaa to"mte,-nus.   The  other  external  .'otators  toe 

li.  {^'sfof X     rpi^  T^gad  of  the  bone  escapes  below 
i/.e<«idonr/  f^^'  and  then  ascends 

chanter  forwanls^^eye^^^^^^^  of  the  obturator 

branch  of  the  Y  iigamenL.    x  e  there- 

internus  winds  over  the  neck  o   the  f  emur  ^na 

rally.torn  below,  the  lounu  i  ^^^^  ^^^^^^ 

nounced.  ine  iowei  lhu  ^  opposite  foot. 

knee,  and  the  great  t^e  f  ^  ^.f^:' {Jss  than  in 
Shortening  with  the  bmb  o^tm  h  U^^  ^^^^^^^^ 

the  former  variety  ;  but  ^Mtll  uic  .lia-ram 
greater.  This  is  shown  m  ;^;y.  !  ^  ^  in  the  dis- 
fFig.  115),  and        '^^^^^  "\ 

location  onto  the  ^^"f  i^n  ^^^^^  ^-hen  flexed  at 

tension  lies  ^^1^"^'^,*^^%'^^^  'n  the  ^  ne  level  as  the 
,i.ht  angles  to  tho  Ikk  y  ^J,^  f^,^  ^^^  .tion  the  head 
acetabulum  .;  whereas  m  ^^^^  ^^^^  ,„,,e  level  as  the 
of  the  bone  in  ''^tension  i^  a  mo^^  ^^^y 
•inotabulum,  but  when  tlexed  al  upiu  .u.^, 
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and  doiumuards  of  Bigelow). — The  head  is  displaced  down- 
■wards  on  to  the  obturator  externus,  where  it  lies  sur,pended 
by  the  Y  ligament,  and  may  remain  either  just  below  the 
acetabulum,  or  be  carried  slightly  inwards  towards  the 
perinteum  or  outwards  towards  the  tuberosity  of  the 
ischium.  The  head  of  the  bone  generally  looks  slightly 
inwards,  and  the  trochanter  outwards.    The  capsule  and 


Fia.  115.— Sciatic  dislocation,  a.  Shows  slight  shortening  in  ex- 
tended position  of  limb  ;  Z*.  shews  marked  shortening  in  flexed 
position.    (After  Dawson,  of  Ohio. ) 


round  ligament  are  ruptured,  the  former  at  its  lower  and 
inner  part.  The  glutei,  pyriformis,  psoas  and  iliacus, 
obturator  externus,  pectineus,  and  the  adductor  brevis  are 

stretched  or  sometimes  torn.    Sifpis  (Fig.  116).  In  the 

more  common  form,  viz.,  that  in  M'hich  tho  head  is 
displaced  downwards  and  a  littln  inwards,  the  limb  is 
lengthened,  abducted  and  slightly  flexed,  Avhilst  the  body 
IS  bent  forwards  to  relax  the  psoas  and  iliacus,  and  as 
there  is  usually  some  external  rotation,  tlio  toes  iioint 
shghtly  outwards.  Tho  nearer  tho  head  of  tho  bono 
apjtroaches  the  ])erinreum  the  more  plainly  can  it  bo  felt 
and  tho  more  eversion  and  abduction  will 'there  be  ;  con- 
versely, tho  nearer  it  approaches  tho  tuberosity  of  tho 
ischmmthe  greater  its  inversion  and  adduction' •  whilst 
when  it  iH  displaced  directly  downwards  th(<re  will  bo 

r,  E  2 
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neither  eyersion  nor  inversion,  adduction  nor  alDduction, 

^1^^:?o '^Jiro-.  to  tU  pules  itke  puMc  and  .^spi>un. 
of  mgeloio).-The  head  of  the  bone  is  thrown  forwaid. 


Fir,.  117. 


Fig.  116. 


Fig.  116.--Dislocation  into  the  obturator  foramen.  (From  Cooper. 

i) 

Fia. 


FiJur-D^icationontotlicpubes.  (From Cooper's  Dislocations.) 
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The  capsule  is  generally  torn  below,  and  the  round  liga- 
ment ruptiu-ed.  The  Y  ligament  is  entire,  and  produces 
the  eversion  of  the  limb  characteristic  of  this  variety. 
The  psoas  and  iliacus,  with  the  anterior  crural  nerve 
between  them,  are  generally  stretched  tightly  over  the 
head  of  the  bone.  The  femoral  vessels  are  displaced  to 
its  inner  side.  Signs  (Fig.  117). — The  limb  is  slightly 
shortened,  flexed,  abducted,  and  rotated  outwards ;  and 
the  head  of  the  bone  can  be  plainly  felt  in  its  new  situa- 
tion, whilst  there  is  flattening  over  the  hip- joint. 

The  anterior  oblique,  supra-spinuus,  and  everted  dorsal, 
the  three  remaining  regular  dislocations  of  Bigelow,  are 
too  rare  to  be  described  here.  They  can  readily  be  pro- 
duced, however,  on  the  dead  body.  Thus  the  ordinarj' 
dorsal  cUslocation  can  be  converted  into  the  anterior  oblique 
by  carrying  the  leg  across  the  sj^mphysis,  forcibly  evert- 
ing the  thigh,  and  bringing  it  down  across  the  lower  third 
of  the  opposite  thigh,  in  which  position  it  becomes  firmly 
locked.  If  now  the  thigh  is  forced  into  the  perpendicular 
position,  the  outer  branch  of  the  Y  ligament  will  be  ruptured 
and  the  suiira-spinous  variety  produced.  This  variety  in 
its  turn  can  be  converted  into  the  everted  dorsal  by  circum- 
ducting the  extended  limb  inwards  and  then  everting  it. 

Treatment. — Reduction  may  be  effected  by: — -1,  manipu- 
lation ;  2,  traction  with  the  limb  in  the  flexed  position ; 
3,  traction  with  the  limb  in  the  extended  j^osition.  Of 
these  methods  the  first  and  the  second  are  by  far  the  most 
scientific,  and  when  their  principles  are  thoroughly  under- 
stood and  they  are  rightly  applied,  they  are  the  most 
.successful.  Eecent  dislocations  should  always  be  reduced 
by  the  first  or  second  method,  aided  if  need  be  by  an 
anfesthetic  ;  and  these  methods  will  also  often  succeed  in 
reducing  cases  of  long  standing  after  traction  in  the  ex- 
tended position,  even  with  the  ]iulleys,  ha,s  failed. 

1.  Redaction  by  iiianipulation  consists  in  rchixing  the 
Y  ligament,  the  chief  obstacle  to  reduction,  and  then  by 
inoaus  of  various  movements  of  rotation,  circumduction, 
and  extension  applicaljlo  to  each  ])articular  variety  of 
dislocation,  in  making  the  head  of  tlio  bono  n.itTaco  its 
steps  round  the  margin  of  the  acetabulum,  and  finally 
re-enter  the  acetabulum  through  the  hole  in  the  capsule 
by  which  it  has  escaped.  To  do  this  it  is  necos.sary  to 
know  in  what  (lirectif)n  the  head  of  the  bono  looks  in  any 
particular  position  of  the  limb — a  point  easily  determined 
by  remembering  that  the  articular  surfiico  of  the  head 
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looks  very  nearly  in  the  same  dkection  as  the  internal 
condyle.  It  must  be  further  remembered  that  by  rotation 
is  meant  the  rolKng  of  the  femur  on  its  own  axis  ;  that  m 
outward  rotation  the  anterior  surface  of  the  patella  is 
rolled  outwards,  and  in  inward  rotation  inwards  ;  that  by 
circumduction  is  meant  the  revolving  of  the  femui-  round 
the  axis  of  the  head,  and  that  in  this  movement  the 
anterior  surface  of  the  patella  always  looks  to  the  ti-ont. 
Dui'ing  the  manipulation  the  patient  should  bo  placed  upon 
his  back  on  the  floor,  whilst  the  Surgeon  with  one  hand 
should  grasp  the  ankle,  and  with  the  other  the  femur  and 
put  the  limb  through  the  several  movements  required  tor 


Fig    118  -Method  of  reducing  the  dorsal  and  sciatic  dislocalicus 
of  the  hip  by  manipulation.    ( .Vfter  Bigclow. ) 

the  kind  of  dislocation.    Eor  the  dislocation  on  the  dorsum 
ilii  and  into  the  sciatic  notch  the  luoyemont.  a  o  practi 
Pnlh  t  lo  snine  (Fig.  1  IS).    The  limb  should  be  flexed  and 

branch  of  the  Y  ligament.    In  the  tlnjroid  (Fig.  119)  tne 
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tliigli  should  bo  flexed  and  slightly  abducted,  then  rotated 
forcibly  inwards  and  adducted,  and  brought  down  parallel 
to  the  sound  thigh.  The  head  is  thus  made  to  retrace  its 
steps  towards,  and  re-enter  the  acetabulum,  the  Y  liga- 
ment being  wound  up  and  so  put  on  the  stretch.  In  the 
2nibic  the  reduction  is  accomplished  in  a  manner  similar 
to  that  employed  for  the  thyroid. 

2.  Redvctuin  hy  traction  witli  the  limb  in  the  flexed  posi- 
tion.— The  flexion  of  the  limb  has  for  its  aim  the  relaxing 
of  the  Y  ligament  and  other  ligaments  and  tendons  that 
impede  reduction,  and  then  drawing  the  head  of  the  bone 
directly  into  its  socket.  In  the  dorso.l  dislocation  the 
thigh  should  be  flexed  at  a  right  angle  to  the  body  and 
traction  then  made  in  an  upward  direction,  slightly 
adducting  and  rotating  inwards  to  disengage  the  head 
from  behind  the  acetabulum.  Counterpressm-e  may  be 
made,  if  necessary,  by  the  Surgeon  placing  his  unbooted 
foot  on  the  anterior  iliac  spine  whilst  drawing  or  jerking 
the  limb  upwards.  The  pulleys  may  be  used  if  more 
force  is  rec[uirod,  the  patient  then  being  laid  on  his  sound 
side  and  coimtor-extension  applied  to  the  pelvis  by  a 
leather  band  secured  to  the  wall ;  or  the  patient  may  be 
placed  on  his  back,  the  pelvis  secured  to  the  floor,  and  the 
pulle3's  attached  to  a  staple  in  the  ceiling.  In  the  sciatic 
the  same  method  should  be  adopted,  as  the  flexion  frees 
the  head  of  the  bono  from  the  tendon  of  the  obturator 
internus  which  winds  round  its  neck,  and  together  with 
the  Y  ligament,  which  is  also  relaxed  by  flexion,  is 
the  chief  obstacle  to  reduction.  In  the  thyroid  the  limb 
should  be  flexed  and  abducted,  and  the  head  of  the 
bone  drawn  towards  the  socket,  coiuiter-pressure  being 
made,  if  required,  by  the  unbooted  foot  on  the  pelvis. 
The  pulleys  may  also  bo  omiiloyod  in  this  position  if 
more  force;  is  required.  In  the  jmhic  the  liml)  should  be 
flexed  on  tho  jxdvis,  whilst  the  head  is  drawn  down 
towards  the  acetabulum  and  at  the  same  time  rotated 
slightly  inwards. 

3.  lieductiou.  Ill/  traction  with  the  liinh  in  the  extended 
'position  is  the  method  recommended  by  Wir  Astlcy  Cooper,/ 
but  is  one  which  is  now  seldom  uscmI  cxcc]it  in  long-stand- 
ing cases.  It  has  for  its  object  tho  drawing  of  tlio  head 
of  tlie  femur  directly  into  iAw  acetabulum  by  main  force, 
rupturing  any  ligiuiients,  muscles,  or  tendons  that  olfor 
impediment.  Tho  extending  force  is  made  in  tho  lino  of 
the  dislocated  femur,  generally  by  means  of  the  pulleys, 
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■wHcli  are  secured  generally  to  the  lower  third  _  of 
the  thigh  by  a  padded  leather  band,  counter-extension 
being  made  simultaneously  and  in  the  same  straight 
line  as  the  extension  by  "fixing  the  pelvis  by  means 
of  a  perineal  band,  secured  by  suitable  straps  to  a 


120.— Reduction  of  a  dorsal  dislocation  by  pulley  in  extended 
position.    (From  Cooper's  Dislocations.) 


staple  in  the  wall  or  floor.  The  patient  should  be  placed 
on  a  low  couch  or  on  a  mattress  on  the  floor.  The  line  ot 
extension  and  counter-extension  differs  according  to  the 
form  of  dislocation.    Thus: -In  the  dorsal  (iig. 


FiQ.  121.-llodnction  of  .sciatic  disK.cation  by  imllc.«  in  c.vtendcd 
position.     (From  Cooper's  Dislocations.) 

extension  should  bo  made  across  the  lower  third  of  the 
sound  thigh,  tho  pulloys  being  fixed  to  a  staph  m  the 
wall  a  few  feet  from  the  foot  of  the  couch  above  the  level 
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of  the  body,  and  the  conuter-extending  band  to  a  staple 
in  the  floor  near  the  head  of  the  couch.  In  the  sciatic 
(Fig.  121),  the  extension  is  made  in  a  nearly  similar 
direction,  save  that  the  thigh  should  be  more  flexed.  In 
the  thyroid  (Fig.  122),  extension  is  made  in  an  upward 
and  outward  direction,  by  means  of  a  perineal  band  passed 


Fig.  122. — Reduction  of  tliyi-oid  dislocation  by  pulleys. 
(From  Cooper's  Dislociitions. ) 

round  the  upper  part  of  the  disloca,tod  thigh  and  attached 
to  pulleys  fixed  to  a  staple  in  the  wall  on  the  injured  side. 
OoLuit(!r-(!xt(!usion  is  made  by  a  band  jiassed  round  the 
■pelvis  and  seruri'd  to  a  staple  in  tlie  floor  on  the)  sound  side. 
Iho  ankle,  in  tlie  meantime,  is  draA\ai  towards  the  mesial 
line  of  th,.  body  by  the  Hurgcon's  hand  passed  behind  the 
sound  limb.  The  line  of  extension  and  counter-exteusiou 
hero  runs  obliquely  acro.ss  the  body.  In  tlie  piihic  (Fig. 
■l->),  extension  is  made  downwards  and  outwa-rds  by 
pulleys  attachf^d  to  a  staple  in  the  floor,  couuter-exten- 


426 


INJURIES  OF  EEGIONS. 


sion  being  made  by  the  perineal  band,  which  is  earned 
upwards  and  inwards  across  the  opposite  shoulder,  and 
attached  to  a  staple  in  the  waU  After  the  extension  has 
been  applied  some  time  the  head  oi  the  bone  may  be  lilted 


Fig. 


100  _Kecliiotion  of  pubic  dislocation  by  pulleys  in  the  ex- 
^'"tsnded  position.    {From  Cooper's  Dislocations.) 


over  the  edge  of  the  acetabulum  by  a  jack-towel,  the  thigh, 
if  necessary  being  rotated  inwards  at  the  same  time. 
The  pItella  may  be  dislocated  outwards,  inwards 
IIIE  iAi±.J^r.A  xj    y      rp-i,^  „,-,|-cr-nrd  varietv  IS  the  most 
edo-eways.  and  upwards,  ihe  outwaru  vaneL.^ 
coSmTon;  the  upward  variety  can  only  occur  ^shen  the 
iTgamentum  patellce  has  been  ruptured  ^m^^f 
outward  and  inward  varieties  may  be  complete  or  mcom 
plete.    In  the  dislocation  edgeways  which  i-jer^raie 
the  natellre  rests  vertically  on  one  edge  between  the  con- 
dylereither  the  outer  or  the  inner  edge  lookuig  forwai^^ 
but  most  commonly  the  former.   Ca  ''^^--l^'^'^^^ 

^(  n ce  dent.    Trvatment. —  \\  itn  inc  paticu 

hioni   tt- thigh  should  be  ij-d  on  the  a^^^^^^^^^ 
to  relax  the  quadriceps  extensor  muscle    and  le^e 
the  same  nurnose,  extended  on  the  thigh,    in  T^i^c  out 
^rri'Sard  dislocation   r;---  J^^^l^ 
made  on  the  e.lge  ot  the  patella  i.  Imme^ 
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opposite  directions  on  the  upper  and  lower  margin  of  fhe 
dislocated  bone,  this  manipulation  being  aided  by  sud- 
denl}^  and  forcibly  flexing  the  knee,  and  then,  if  neces- 
sary, by  extending  it.  Eeduction,  though  generally  easy, 
is  sometimes  attended  with  great  difficulty,  and  has  occa- 
sionally been  found  impossible,  even  after  subcirtaneous 
division  of  ligaments  and  tendons.  Effusion  into  the 
joint  generally  follows,  and  should  be  treated  in  the 
usual  way.  After  reduction  the  joint  should  be  placed  on 
a  back  sjilint  or  in  j^laster-of- Paris,  and  subsequently  a 
knee-caji  worn  to  prevent  a  recurrence  of  the  dislocation. 

The  icnee. — Dislocation  of  the  knee  is  exceedingly 
rare.  It  may  occur  in  a  forward,  backward,  inward,  and 
outward  direction,  and  in  any  case  may  be  complete  or 
incomplete.  Cause. — Usually  great  violence,  as  a  severe 
wrench  or  twist  of  the  joint.  /Signs.— In  the  lateral  dis- 
locations, which  are  generally  incomplete,  a  projection 
caused  by  the  condyles  of  the  femur  on  the  one  side,  with 
a  depression  below,  and  a  projection  of  the  tibia,  or  the 
fibula,  as  the  case  may  be,  on  the  opposite  side,  with  a 
depression  above,  at  once  shows  the  natvu'e  of  the  injury. 
In  the  antero-posterior  varieties,  which  are  generally 
complete,  there  is  great  shortening  and  deformit}'  of  the 
Hmb ;  the  head  of  the  tibia  in  the  forward  dislocation 
projects  anteriorly  ;  whilst  in  the  backward  it  can  be  felt 
in  the  ham.  In  the  former  there  is  generally  considerable 
swelling  and  congestion,  and  often  pain  in  the  limb  below 
the  knee,  from  pressui-e  of  the  condyles  of  the  femur  on 
the  popliteal  vessels  and  nerves.  Treatment. — Eeduction, 
as  a  rule,  is  easily  accomplished  by  extension,  combined 
with  manipulation  and  presstu'e  in  the  direction  indicated 
by  the  variety  of  the  dislocation.  The  limb  should  then 
be  placed  on  a  back-splint,  and  an  ice-bag  applied  to  the 
knee,  passive  movements  being  begun  at  the  CDd  of  two 
or  three  weeks,  and  a  knee-cap  subsecpieutly  worn  for 
twelve  mouths  at  the  least.  Compoiuid  dislocations  usuallv, 
though  not  invariably,  call  for  amputation. 

Tjie  ankle.— The  astragalus,  togetlier  with  the  rest  of 
the  bones  of  the  foot,  may  be  dislocated  from  tlie  socket 
loraied  for  it  by  tlie  tibia,  and  fibula,  in  an  viUivanJ,  in- 
wiird,  bad-ward,  Jhnmird,  or  vpiuavd  direction.  All  five 
vanoties  arc  gcmcrally  complicated  by  fracture  of  the 
fihula,  or  of  the  internal  malleolus.  Tho  outward  and 
rnward  varieties  will  be  descril)ed  under  tho  head  of 
fracture  of  the  fibula  (see  p.  442).    The  backward  and 
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forward  varieties  are  rare ;  the  latter  especially  so.  In 
the  former  (Fig.  124),  the  astragalus  is  either  partially  or 
completely  driven  backwards  from  its  socket,  carrying 
with  it,  of  coui-se,  the  other  bones  of  the  foot ;  so  that  the 
foot  appears  shortened,  the  heel  prominent,  and  the  tendo 
AchiUis  tense.    In  the  forward  variety  the  astragalus  is 
generally  forced  only  partially  fi-om  between  the  malleoli 
and  the  foot  appears  lengthened,  the  heel  less  prominent 
than  natural,  and  the  tendo  AchiUis  relaxed.    In  the 
ui^ward  variety  the  tibia  and  fibula  are  torn  asunder,  and 
the  astragalus  is  forced  upwards  between  them.  The 
ankle  appears  widened,  the  malleoh  are  almost  m  contact 
with  the  ground,  and  all  motion  at  the  ankle-jomt  is  lost. 
rreai77ieft?.-The  leg  having  been  flexed  and  the  foot  ex- 
tended to  relax  the  calf-muscles,  make  extension  on  the 
foot  whilst  an  assistant  holds  the  thigh,  and  then  manipu- 
late the  bones  into  position.    If  necessary,  give  an  an?es- 
tietic  anTcut  the  tendo  Achillis.    Place  the  foot  and  leg 
on  a  back-splint,  or,  if  preferred,  on  a  Chne's  or  Dupuy- 

cl?oS"  didocuiion  of  the  anMe.-lr.  young  and 
healthy  subjects  an  attempt  should  be  made  to  save  the 
foot  unless^he  main  vessels  are  torn,  or  there  is  much 
comminution  of  the  bones,  or  extensive  laceratioii  of  the 
sofZLrts,  when  amputation  is  the  safer  course.  Eesection 
of  the  bones,  however,  may,  in  some  instances,  ^e  imder- 
?aken  with  advantage,  but  each  case  must  be  judged  on 
itrmeHts,  and  the  indications  for  resection  cannot  be 

''"THE^AsmrGALUS  may  be  dislocated  from  the  tibia  and 
fibula  atovo  and  the  os  calcis  and  scaphoid  below  and  m 
front  m  a  forward,  backward,  inward,  or  outward  direc- 
tion whilst  very  rarely  it  may  bo  rotated  on  its  own 
axrs'eiTher  vertiillvor-horizontaU^^     The  forward  dis 

"    !,?  Mt  Wrti, ,.'  uilr.  ™,1  often  throrfonins  to  pro- 
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Acliillis,  Tvliicllit  causes  to  bulge  backwards,  to  shorteniug 
of  the  foot,  and  to  a  projection  of  the  tibia  in  front._  The 
lateral  varieties  being  comiDOund,  the  nature  of  the  injury 
is  obvious.  Treatment. — In  the  simple  form  attempts 
should  alwaj-s  be  made  to  push  back  the  displaced  bone 
into  its  socket,  bj'  making  pressure  in  the  proper  direction, 
the  calf-muscles  being  relaxed  by  position,  the_  foot 
extended,  chloroform  given,  and  the  tendo  Achillis,  or 
any  other  tendon  or  ligament  that  is  felt  tense,  divided  if 
necessary.  If  reduction  is  then  found  impossible,  the 
rule  is  to  leave  the  displaced  bone  alone,  and  only  to 
remove  it  if  sloughing  threatens  or  has  actually  occiui-ed. 


Fig.  124.  Fig.  12.5. 


Fig.  124. — Dislocation  of  the  foot  bo.ckwards.    (Bryaut's  Surgery. ) 
Fio.  125.  —  Subastragaloiil  dislocation.     (From  a  cast  in  the 
Mu.seum  of  St.  Bartholomew's  Hospital.) 


In  a  compound  dislocation  the  bone  .should,  as  a  rul(\  bo 
removed  at  once. 

Tmo    8UBASTHA0AL0ID  DISLOOATTOX   is   oWi   JTl  wllicll 

the  bones  of  the  foot  are  displaced  from  the  astragalus, 
which  itself  retains  its  natural  connections  with  the  tibia 
and  Hbula.  The  displacement  generally  occurs  either 
backwai-ds  and  inwards,  or  backwards  and  outwards,  more 
rarely  in  the  opjiosite  directions.  In  the  backAvar'd  and 
inward  variety  (Fig.  12.5)  the  foot  is  inverted,  the  sole 
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looks  inwards,  the  external  malleolus  is  prominent,  the 
internal  malleolus  buried  by  tlie  projection  of -the  os  calcis 
beyond  it ;  and  the  head  of  the  astragalus  forms  a  distinct 
prominence  on  the  outer  side  of  the  instep  oyer  yhich 
prominence  the  skin  is  slightly  stretched.    In  the  back- 
ward and  outward  variety  the  foot  is  everted  instead  ot 
inverted,  the  internal  malleolus  is  prominent,  the  external 
buried,  and  the  astragalus  projects  on  the  inner  side  ot 
the  instep.    The  forward  varieties  are  too  rare  to  require 
description.    The  normal  relation  of  the  head  of  the 
astragalus,  together  with  the  signs  above  given,  will  sei-ve 
to  distinguish  it  from  dislocation  of  the  astragalus  alone, 
the  injury  with  which  it  is  most  liable  to  be  con^oimded 
Treatment. -In  the  backward  varieties  the  loot  should  be 
dra^^m  forwards,  whilst  the  leg  is  forced  backwards,  the 
tendo  AcHUis  and  the  tibialis  anticus  and  posticus  bemg 
divided  if  necessary,  and  the  patient  put  imder  an  ames- 
thetic.    Eeduction  is  sometimes  very  ditficult  or  even 
Impossible  in-  consequence  of  the  tibial  tendons  hoo^ng 
round  the  head  of  the  astragalus,  or  of  t^e  mutual  intei- 
locking  of  the  bones.    After  reduction  the  foot  sliould  be 
placed  on  a  splint,  and  an  ice-bag  applied.    If  slouglnng 
occurs  Pirogoff's  or  Syme's  operation  maybe  performed. 

'  DISL0CA?W  OF  TH^.  SEPARATE  BOKES  OF  THE  T.^?^^- 
OF  THE  METATABSAL  BOKES,  AM)  OF  THE  PHAL^AGEs  OF 

THE  TOES  are  too  rare  to  require  special  description. 

Fractures  of  the  Lower  Extremifi/. 

Fractijkes  OF  THE  FEMTJB  may  be  divided  into  frac- 
Jero™  e  ^Wer  end  ;  2,  the  .^«/^  and  3,  V^^r^e^ 

1.  Fractures  of  the  upper  e>d  of  ihe  iem^r 
ma;  be  divided  into,  1,  intra-capsular  f^^^l^^f  „  t^^^^ 
neck-  2  extra-capsular  fracture  of  the  neck;  3,  fracture 
Tthe  gre.at  trochanter ;  and,  4,  separation  of  the  epiphysis 

°'S?r\°Spsuear  fracture  occurs  -^ost  ire^neni^-in 
the  old   and  more  commonly  m  wom(Mi  than  an  men. 
rrt.  "/_T  e  atrophv  and  fatf-y  degeneration  ot  the  bone 
and  the  diminished  obliquity  of  the  neck  which  requently 
?Cgh  not  invariably  attends  old  ago  may 

6ia"  0/  el  ;;^?I-Tlie  line  of  fracture  may  be  situated 
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at  any  part  of  the  neck  within  the  capsule,  and  may  be 
transverse  or  obliqne ;  the  usual  situation,  however,  is 
I'ust  external  to  the  head,  and  the  direction  transverse. 
The  fragments  may  be  imj)acted  or  non-impacted,  but 
impaction  is  the  exceiDtion.  In  the  impacted  form  the 
lower  fragment  is  nearly  alwaj' s  driven  into  the  upper ; 
when,  however,  the  fragments  are  very  jagged,  mutual 

■.  interlocking  may  occur.  The  periosteum  covering  the 
ueck — the  cervical  reflection  as  it  is  sometimes  called — 
may  be  partially  or  completelj^  torn,  so  that  all  connection 
between  the  head  and  the  rest  of  the  bone  is  severed. 
Upon  the  extent  of  its  rupture  will  in  part  dej^end  the 
amount  of  displacement  of  the  fragments,  and  the  kind  of 
union  that  will  occur.    In  the  non-impacted  form  the 

'  lower  fragment  with  the  rest  of  the  femur  is  drawn 
slightly  upwards  by  the  muscles  inserted  into  the  tro- 
chanters, and  at  the  same  time  generally  rotated  out- 
wards. The  outward  rotation  would  appear  to  depend  in 
part  on  the  direction  of  the  line  of  fracture,  and  in  part 
on  the  weight  of  the  limb,  which  has  a  natural  tendency 
to  roll  outwards.  Method  of  union. — In  consequence 
partly  of  the  feeble  blood  supply  of  the  upper  fragment, 
and  partly  of  the  fragments  not  being  in  apposition,  bony 
union  seldom  occurs,  the  parts  becoming  bound  together 
by  fibrous  tissue  or  remaining  ununited.  In  the  latter 
case  the  fragments  become  rounded  off  and  polished, 
forming  a  false  joint ;  whilst,  owing  to  the  absorjjtion  of 
the  lower  fragment,  great  shortening  of  the  neck  usually 
ensues. 

Si(jns. — Slight  shortening — about  three-quarters  of  an 
inch — eversion,  inabiUty  to  raise  the  limb  from  the  hori- 
zontal position,  approximation  of  the  great  trochanter  to 
the  anterior  superior  spine  of  the  ilium,  rotation  of  the 
great  trochanter  through  a  smaller  arc  than  on  the  oppo- 
site side,  and  crepitus,  are  the  usual  signs.  Occasionally 
there  may  be  no  shortening  at  first,  and  patients  have 
l)oon  known  to  walk  after  the  injury.  In  rare  instances 
there  has  been  inversion  instead  of  eversion,  a  fact  not 
easy  of  explanation.  In  the  imjvictc.d  form  there  is  no 
crcpitiis,  tlio  sliortening  is  less,  and  does  not  disap])(!a,r  on 
extension,  and  the  patient  may  l)o  able  to  rais(>  tlie  limb 
from  the  horizontal  jiosition,  and  perliaps,  stand  or  walk 
on  it.  J}iagnosis. — The  ago  of  the  patient,  the  very  slight 
shortening,  the  absence  of  bruising  aliout  tlio  tro(;hunter, 
the  slightucss  of  tlio  violence  occasioning  it,  and  the  ever- 
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sion  of  the  limb  are  the  chief  signs  which  point  to  intra- 
capsular fracture  ;  hut  it  may  have  to  be  diagnosed  from 
the  extra-capsuhir  form,  from  dishication  of  the  hip,  from 
dislocation  with  fracture  of  the  acetabulum,  from  chronic 
rheumatoid  arthritis,  and  from  mere  contusion  of  the  hip. 
In  the  extra-cu'psukir  form  the  shortening  is  greater,  the 
patient  usually  younger,  the  occasioning  violence  dii-ect 
and  more  severe,  and  there  is  often  bruising  about  the 
trochanter.    In  dislocation  there  is  loss  of  mobility  of  the 
limb,  and  the  head  of  the  bone  can  be  felt  in  the  abnormal 
position.    The  only  common  dislocation  with  which  the 
ordinary  form  of  fractui-e  could  be  confounded  is  the 
pubic,  as  in  this  alone  is  there  any  evei  sion  ;  but  here 
the  distinct  prominence  formed  by  the  head  of  the  bone 
on  the  pubes  at  once  serves  to  distinguish  it.    In  fradun'. 
of  the  acetabulum  with  dislocation  there  is,  m  addition  to 
crepitus,  the  presence  of  the  head  of  the  bone  m  an  ab- 
normal situation,  whence  it  can  be  drawn  on  extension  ot 
the  limb,  but  returns  when  extension  is  relaxed,  crepitus 
during  these  movements  being  felt.    Chrome  rheumatoid 
arthritis,  in  which  in  consequence  of  the  absorption  of 
the  head  of  the  bone  there  is  often  shortenmg  and  ever- 
sion  and  in  consequence  of  the  movement  of  the  osteo- 
phytes upon  each  other  crepitus,  may  be  distinguish^ 
from  intra-capsular  f ractiu-e,  which  it  may  simulate,  should 
a  patient  suftering  from  it  have  a  fall,  by  the  histoiy  ot 
the  pain,  lameness  and  stiffness  before  the  luiury.  In 
covtasivn  of  the  hip,  though  there  may  be  eversion  of  the 
limb  and  loss  of  power,  the  trochanter  retams  its  noraial 
relations,  and  there  is  no  shortening  or  crepitus,  it 
should  be  remembered,  however,  that  m  old  peop  e  absorp- 
tion of  the  neck  of  the  bone  may  slowly  take  place  after 
a  contusion,  and  of  this  the  patient  should  be  warned,  as 
otherwise  the  Surgeon  may  be  accused  ot  overlooking  a 

^'''""ThTtreatweid  should  vary  according  to  the  age  and 
powers  oF  the  patient.  Thus  in  the  old  and  feeble  m 
whom  bonv  union  can  scarcely  be  expected,  .and  m  whom, 
moreover,  'long  coiihnement  on  the  In.ek  is  liable  to  pio- 
duce  bed-sores  and  even  fatal  l^XPOstatic  congestion  o^^ 
lungs,  the  bmb  should  be  merely  placed  at  l^^'-/  ^lelwcon 
sand-bags,  and  the  patient  only  coniined  to  bed  for  a  few 
davs  He  should  then  be  allowed  to  get  about  on  crutches 
with  the  parts  secured  in  some  form  of  ^tiff  bandage  or 
moulded  leather  case,  or  on  Thomas's  hip-pnit  sphnt.  In 
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yomiger  and  fairly  yigoi-ous  patients  an  attempt  maj'  be 
made  to  obtain  bony  imion  either  bj'  means  of  oxtenMion 
■with,  the  weight  and  pullej^  or  by  the  long  splint.  Con- 
finement to  bed  for  six  to  eight  weeks  is  usually  neces- 
sary, followed  for  another  two  or  thi'ec  months  by  the  use 
of  some  form  of  stiff  ajjparatiis. 

2.  ExTRA-CAPSULAK  FiiACTURES,  though  more  fre- 
quent in  the  old  than  in  the  young,  are  not,  like  intra- 
capsular fractm-es,  so  essentially  an  injui'y  of  old  age. 
Thus,  they  are  frequently  met  with  between  the  ages  of 
fortj'  and  fifty,  whereas  intra-capsulai'fractui'es  hardly  ever 
occur  in  persons  under  fifty.  Uanse. — Usually  direct  vio- 
lence as  a  fall  or  a  severe  blow  on  the  great  trochanter. 
State  of  the  parts. — The  fractm'e  commonly  extends  through 
the  base  of  the  neck  just  outside  the  capsule,  and  is 
nearly  always  associated  with  a  fractui-e  of  the  great 
trochanter.  It  may  be  impacted  or  non-impacted,  the 
former  condition,  however,  being  by  far  the  most  common. 
Indeed,  it  is  probable,  that  nearly  all  extra-capsular 
fractures  are,  in  the  first  instance,  impacted  and  accom- 
panied by  fracture  through  the  great  trochanter,  and  that 
they  only  become  non-impacted  by  the  splitting  asunder 
of  _  the  trochanters,  in  consequence  of  the  neck  being 
driven  still  further  in,  wedge-wise,  between  them ;  and 
hence,  that  non-impaction  only  occurs  as  a  result  of  great 
violence.  The  line  of  fracture  through  the  trochanter 
commonly  extends  obliquely  downwards  and  backwards, 
and  termmates  by  passing  through  the  trochanter  minor ; 
but  it  may  take  various  directions,  sometimes  splitting 
the  trochanter  into  several  pieces.  The  method  of  union 
IS  generally  bony,  and  as  the  blood  supply  is  very  good, 
there  is  often  an  excessive  formation  of  callus.  In  rare 
instances  no  union,  or  fibrous  union,  occurs. 

The  sifjiis  a,re  similar  to  those  of  the  intra-capsul  ar  variety. 
Thus,  there  is  cversioii  and  shortening  of  the  limb,  pain  oii 
movement,  inability  as  a  rule  to  raise  the  limb  from  the 
gi-ouud,  and  the  top  of  the  trochanter  is  found  to  bo 
above  Nelaton's  lino,  and  the  base  of  Bryant's  ti'iangle  to 
be  less  than  on  the  sound  side.  ]5ut  the  shortenni"  is 
gi-eater  than  in  intra-capsular  fractui'c ;  the  ijaticnt  is 
comuionlynot  so  old;  tlie  fracture  is  proI)ably  produced 
by  direct  vu)l(mc() ;  tlicro  is  .swelling  and  bruising  about 
+1    11^' ',  ^'"^''^^  subsequent  occhymosis,  since 

the  blood  being  outside  tlio  capsule  readily  makes  its  way 
to  tfio  surface.    In  the  non- impacted  variety  where  tlioro  i's 
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much  comminution  of  the  trochanter,  the  sWiemng  is 
as  much  as  two  or  three  inches,  and  crepitus  mU  be  weU 
maXed     In  the  impacted,  the  shortemng  is  much  less, 

TeSom  exceeding  an  inch  -  fi^-^tTu^^ 
unless  the  fragments  are  loosely  wedged  In  fii-m  impac- 
S,indeed,thepatientcanoftenraisetheleg^revenwal^^^ 

Treatment— In  the  non-impacted  variety,  extension 
sho'^dcf  be'applied  by  means  of  -^f^^ff^l^J^^^^f 
stirrup  weight  and  pulley  bemg  substituted,  if  preteued 
o?  tS'e'i'riSeal  banl.    En-m  osseous  ™- .Y^^S^-^^/ 
be  obtained  in  a  month  to  six  .^^^^f  fi^^Cely 
pxtension  had  better  not  be  made,  but  the  imib  mereij 
ke  3t  at  Test  by  the  long  splint  tiU  the  swelling  and  pain 
Se  suiSded  and  the^.aLnt  then  -flowed  to  ge^^ 
on  crutches     Firm  tmion  wiU  occui',  but  theie  wiii  oe 
^^rmaient  shortening,  and  probably  some  eversion  and 

SEpVbATIOK  0?  THE  EPIPHYSIS  OE   THE   HE.^.  are  toO 

rare  to  call  for  description  here. 

11.  Fkactubes  oe  the  shaet  of  ™FEircB  are  verj^ 

direct  violence,  occasionaUy  o  Jne.t^  and  ^J^^ 
muscular  action.    Sictte  of  tUe  i^ns  instances, 
is  usuaUy  transverse  or  ^^\^'''^l^''Xua,^^^^ 
almost  ^on^^,^:^  JchVdre'S" Vhe  fragments 
mon  m  adults,  tlie  tiansycift^  i-n-nrlucino-  much 

for  the  most  part  considerably  oveiLn^^^  ^ 

forwards  i'y  the  psoas  and  ^  --^-^^^^y^iVS^Tg^ci 
generally  abducted  and  rotated  "^^twauU  by  g 

Snd  external  rotator  . ^'if^/^hTaddTc^ 

lower  fragment  is  ^^>^^,  "^^^  J^^tiSn-^^  w  n^^^ 
upwardsby  thequadnceps  andhai^^^^^^^^^  .^^ 

rotate.l  outwards  m  part  '  .^'^^^^^^  '  fra^. 

the  weight  of  the  Innb. .  ^.^^^"f  ^Jwai^;^'^  Vni 
,nent  is  drawn  mwards  "^.^^f^f^^j.^^Je  fragments  and 
apt  to  occur  with  some  "^^-^^M^l^^^S    ,^  the  displacement 
angular  deformity.    In  the  mrddk  thn rf  •  f^.^^^t 

■  is  similar,  the  upper  fragment  usually  piojoctmg 
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and  to  the  outer  side  of  the  lower.  In  the  lower  third  the 
iipiDer  fragment,  in  addition  to  the  forward  displacement, 
is  generally  di-awn  towards  the  middle  line  by  the  adduc- 
tors ;  whilst  the  lower  fragment,  especially  when,  the 
fi-acture  is  just  above  the  condyles,  is  tilted  backwards 
into  the  popliteal  space  by  the  gastrocnemius  where  it 
can  be  felt  as  a  distinct  prominence,  and  at  the  same 
■^ime  is  drawn  tipwaixls  by  the  hamstrings  and  quad- 
riceps (Fig.  127). 

Signs. — In  the  adult  the  signs  are  usually  very  obvious. 
They  consist  in  shortening,  crepitus,  eversion  of  the  foot, 
swelling  from  the  approximation  of  the  attachments  of 
the  muscles,   and  in  i^reternatural 
Fig  mobilitj'  and  loss  of  power  in  the 

limb.  The  ends  of  the  fragments, 
moreover,  can  often  be  felt  on  mani- 
pulation. In  young  children  the 
diagnosis  is  not  always  so  easy, 
especially  when  the  fracture  is  in- 
complete ;  the  bowing  of  the  limb, 


Fig.  127, 


S'  ^'••'^cturc  oE  the  upper  third  of  tlic  femur.  (After  Gray. ) 

I'K..  1^^.— Fraotui-e  of  tlic  hjwer  third  of  the  femur.  (After  Gray.) 

shortening,  sensation  of  yielding  or  croakin-  and  tlm 
nStZr''  '-ill  usmJiyp^^en?: 
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<    Treatment.-Tk^  metliods  of  treating  f/^^*^^;^,^,  jj- 
staft  of  tho  fen^ur  are  very  numerous,  and  maiM.o  m^^^ 
pmisiflered  under  tlie  foUowrag Treads  :— 1,  the  long  fepimi 
2  tirfwg^^   and  pr^ey  ;  3?  tire  double -mchrred  plane, 
4  the  ulaster  of  Paris  or  starclr  bandage.     _     ,    ^  .  _ 
1    X  (i^iS-  I'-^S)'        its   simplest  form 

coi;isS  of  a    tra  gSt   atb  with  two  notches  at  rts  lower, 
aSTwo  tlesl  it's  upper  end,  and  is  known  as  L^ston  s 
Tt  should  reach  from  the  axiUa  to  six  inches  below  the 
ilt     ThrSint  is  first  bound  to  tlie  foot  and  leg  by  a 

pieviously  passed  round  the  permeimi,  and  it.  ed^e. 


Pjq_  128.— Listou's  long  splint  applied. 
(Heatli's  Minor  Surgery.) 

brought  out  through  the  h^  in  tl^e  top  of^ 

now  "tightened,  ^«  ^^^^ff  °Xe  Is  reduced,  securely 

andits  ends,_as  soon  a.       ^^  ^^       prevented  from 

tied.  In  this  way  f «  ^^^^iJ^^^'S-  paied  round  the 
retui-ning.    A  broad  ^and      hnai  j   i  .nneal 

thorax  to  confine  the  ^Pl^^^^.  *"JX>rial  as  a  folded  silk 
band  may  consist  of  ^^i' .^"^^^^J^^e  iwn  in  the  form  of 
handkerchief,  or  P^^^^PVilrc;  tton  wool,''  with  tapes 
,  long  bag  and  ^^tutted  "^^to  i^^^  .  ^.^.^^ 

attached  at  each  end.  ^hc  ^  Umj  outwards, 
bar  at  its  lower  end,  to  V^^^^  ^^t.^rvA  malleolus,  to 
and  an  oval  aperture  "PJ"-  «  e  M^nv  modifications  of 
prevent  pressure  <'^\t^^,\*^  doscnptiou  of  these  a 

the  splint  are  in  use,  bi  t  i  n  a  c        ^     -^^^^^.^^  « 
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combination  -with  tlie  long  splint,  the  weight  and  pulley 
for  the  purpose  of  extension. 

2.  Tliv  ivcight  and  pulley  is  frequently  used,  either 
alone,  or  as  an  adcUtion  to,  the  long  spKnt.  A  long  piece 
of  strapping  is  secru'ed  on  each  side  of  the  leg  and  lower 
third  of  the  thigh  by  sti'apping  and  a  bandage,  leaving  a 
loop  about  eight  inches  long  under  the  foot.  In  the  loop 
thus  left  a  flat  piece  of  wood,  about 
two  inches  square,  is  placed,  and 
through  a  hole  in  the  centre  of  this 
a  cord  is  passed  and  secured  by  a 
knot  at  its  end.  The  cord  is  then 
carried  over  a  pulley  at  the  foot 
of  the  bed,  and  a  weight  of  several 
poiinds  suspended  on  it.  Counter- 
extension  is  made  by  the  weight  of 
the  bodj%  the  foot  of  the  bed  being 
raised  six  inches  or  so  on  blocks. 
But  the  many  details  involved  in  its 
application  will  bo  better  learnt  by 
tlii'ee  months  dressings  in  the  wards 
than  by  any  verbal  description.  In 
children,  the  limb  may  be  sus- 
pended by  means  of  this  stiiTup 
in  a  vertical  position  to  the  ceiling 
(Fig.  129),  the  weight  of  the  body 
being  the  counter-extending  force. 

3.  The  douhh'-indintd  plane  is 
very  useful  in  the  treatment  of 
fractures  of  the  upper  third  of 
femur,  in  which  the  upi^er  frag- 
ment is  tilted  upwards  by  the  psoas 
and  iliacus,  and  cannot  bo  kept  in  apposition  with  the 
lower.  By  means  of  the  double-inclined  ]ilano  the  lower 
fragment  is  raised  and  brought  into  lino  with  the  upper  ; 
extension  being  secured  by  the  leg  and  foot  hanging  unsup- 
ported down  the  further  side  of  the  plane,  and  counter- 
extension  by  the  weight  of  the  body.  The  plane  may 
consist  of  an  ordinary  Maclntyre  splint  bent  to  the  pro]ier 
angle,  or  of  a  woodini  frame  that  can  be  adjusted  to  the 
propca'  lu'ight  at  tlu;  apc^x  where  the  ])liinos  meet.  Dr. 
Uodgou's  and  Dr.  Natliiin  Sniitli's  s]ilints  a,r(!  slinging 
double-inclined  phuu;s,  but  s]iaco  does  not  permit  of  them 
being  doscribiHl  here. 

4..  I'lualtr  of  I'aris  and  siarrh  bunihujes  are  employed  at 
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some  hospitals  from  the  first,  and  the  patient  allowed  to 
get  about  on  crutches. 

Ill    rHACTTJRES   THROUGH  THE  LOWER   E>T)   OF  THE 

FEMXrn  very  frequently  extend  either  transyersely  or 
ohliquely  across  the  shaft,  just  above  the  articular 
surf  ace,,  and  YerticaUy  or  obliquely  between  the  condyles 
into  the  knee-joint,  the  broken  end  of  the  shaft  bemg 
often  impacted  between  the  partiaUy  separated  condyles. 
Sometimes  the  line  of  fractiue  may  be  entuely  supra- 
condyloid,  the  knee-joint  then  escapmg.  in  young 
subjects  the  fracture  may  occur-  m  the  epiphysial  line 
with  or  without  splintermg  of  the  condyles.  I^estruc  ve 
inflammation  of  the  knee-joint  is  hable  to  follow  fractures 
through  the  condyles,  but  is  certainly  far  fi-om  common. 

The  signs,  when  the  fractiu-e  is  siqira-cojulyloid  are 
similar  to  those  of  fractm-e  of  the  lo^er  thu-d  of  the 
shaft.    In  the  T-shaped  fracture  iii.  ^^i*;^,,  ^he  _ kiiee  i. 

involved,  there  is  usuaUy  great  ^^^^^S  ."^  ^^^VZ  f emT- 
effusion  of  blood  and  seriun,  mcreased  width  of  the  temiu 
if  the  condyles  are  separated  fi-om  each  other,  shortening 
and  inability  to  stand  on  or  use  the  hmb,  and  crepitus  on 
manipulation,  on  grasping  the  condyles  and  ot  en  on 
moving  the  patella  laterally.  In  fracture  t^jough  tne 
epiphysis,  the  age  of  the  patient,  and  the  soft  crepitus 
ILitedstic  o^  epiphysial  fractures,  ^^^-^t^  ^  ^he 
natm-e  of  the  injiuy.  The  separation  of  t^^e  f  agmenk 
moreover,  is  usually  less  than  m  other  Iractuie^,  m  thl^ 
StuatTonasthetwosm-facesare  broad..  Union  generalh 
occui-s  by  bone,  and  hence  shortening  is  comnion. 

TreatL,t.-The  long  splint  may  be  airphed  ■  or  ext^- 
sion  made  by  the  stirrup,  weigh  ,  and  piillej  o  ^he  hmb 
may  be  placed  on  a  back  iron  sphnt  ^  f  h  two  .ide  .l^nt.^ 
and  sluno-  in  the  way  to  be  described  undei  tiactmc  oi 
Se  of  the  leg":   In  the 

where  the  lower  fragment  is  much  t^""  "j, 
the  gastrocnemius,  the  tcndo  ^chillis  may  be  dm  le^ 
the  double-inclined  plane  used.    In  am  case  .rii  ico  ba 
or  lead  lotion  should  bo  apphod  to  «^<^^J^;'',\Xiuii 
effusion  is  absorbed.    Tassive  movements  should  be  bc„im 


at  the  end  of  about  four  weeks. 

TiiF   PATET.-LA.— Fractures  of  the  patella  arc  ^ 
iUE  -^.-'^^^'rfi,    Kfv   nf  more  frequent  occm-ronce  m 
common  m  middle  hte,  ot  moio  .  rause. 
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exerted  by  a  person  to  regain  the  upright  position  wlien 
he  feels  himself  slipping  backwards,  the  knee  being  then 
semi-flexed,  and  the  patella  unsupported.  It  is  some- 
times caused  by  direct  violence,  as  a  blow  or  fall  u]30u 
the  knee.  State  of  the  parts. — When  due  to  muscular 
action  the  line  of  the  fractm-o  is  transverse  (I'ig.  1,30),  the 
aponeurotic  covering  is  usually  torn,  and  the  upper  frag- 
ment generally  drawn  some  distance  from  the  lower  by 


Fig.  130. — Transverse  fracture  of  the  patella..  (Pirrie's  Surgery.) 
Fio.  131. — Vertical  fracture  of  the  patella.    (Pirrie's  Surgery.) 

the  action  of  the  quadriceps  extensor.  When  due  to 
direct  violence,  it  is  more  often  starred  or  vortical  (Pig. 
131),  and  the  aponeiu'osis  being  intact,  there  is  little  or  no 
sei^aration.  In  any  case  the  fracture,  of  course,  extends 
into  the  joint.  Method  of  union. — When  the  fracture  is 
transverse,  union  is  generally  fibrous  or  membranous, 
rarely  osseous,  in  consequence  of  the  fragments  being 
separated,  probably  in  part  by  muscular  contraction, 
and  in  part  by  the  effusion  of  blood,  and  later  of  serous 
fluid  into  the  joint.  In  the  vertical  and  stai'red  frac- 
tures, where  the  parts  are  held  together  by  the  uiitorn 
aponeurosis,  union  is  usually  osseous.  Sujua. — At  first  a 
gap  between  the  fragments  can  bo  seen  and  felt,  but  is 
subsequently  obscured  by  swelling  of  the  joint.  The 
patient  cannot  stand,  or  extend  the  knee.  In  a.  vertical 
fracture  crepitus  can  usually  be  detected,  and  the  frag- 
ments are  not  separated. 

Trcaimi'vt. — If  seen  before  effusion  has  occurrcMl, 
whole  limb  from  the  ankle  to  the  hi])  should  Ix^  (!n(^l()S(!d 
in  a  Eavaria,n  plastei-of-l'aris  s])lint,  iuid  tlui  ])alieut 
confined  in  a  bed  for  a  week,  and  then  allowed  to  get 


Fio.  130. 


Fio.  131. 
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about  on  crutcbes.  Even  when  effusion  has  set  in,  this 
plan  may  be  attended  with  the  best  results.  _  Usually, 
bowever,  the  limb  is  placed  on  a  back  splint,  ice  or  cold 
lotion  applied  till  tbe  swelling  has  subsided,  and  then  an 
endeavour  made  to  draw  down  the  upper  fragment  as 
nearly  as  may  be  into  contact  with  the  lower.  Yanous 
foi-ms  of  apparatus  are  employed  for  this  purpose,  amongst 
which  may  be  mentioned  Manning's  splint,  Hamilton's 
splint,  Steavenson's  splint  and  Malgaigne's  hooks.  But 
plaster  of  Paris  applied  in  the  way  above  described,  after  the 
fragments  have  been  as  much  as  possible  approximated  by 
strips  of  strapping,  is  one  of  the  best  methods  that  can  be 
adopted.  On  the  removal  of  whatever  apparatus  is  used 
at  the  end  of  six  weeks  or  two  months,  a  leathern  knee- 
cap, to  prevent  flexion,  must  be  worn  from  three  to  six 
months,  and  subsequently  an  apparatus  to  partiaUy  limit 
flexion  for  two  or  three  vears,  as  otherwise  there  is  a 
o-reat  tendency  for  the  fibrous  material  unitmg  the  fi-ag- 
ments  to  become  stretcbed,  and  the  fi-agments  to  become 
widely  separated.  ■    ,  ^  j.i 

Mcmning's  splint.— K  piece  of  webbing  is  taken  the 
length  of  the  leg,  and  is  first  secui-ed  to  the  back  ot  the 
thigh  by  a  dozen  or  so  bands  of  strapping,  which  have 
been  previously  sewn  to  the  webbing,  the  lowest  b.and 
being  an  inch  or  two  from  the  pateUa.  The  whole  bmb  is 
tben  placed  on  a  back  splint  with  a  foot-piece,  the  leg  and 
foot  being  firmly  bandaged  to  it  below,  and  the  thigh 
lightly  to  it  above.  The  free  end  of  the  webbing  having 
fi?st  been  brought  out  through  a  slot  m  the  spbut  mid- 
way between  the  knee  and  the  ankle,  this  end  of  the 
webbing  is  now  drawn  Aovrn  towards  the  foot  outside  the 
splint,  and  seciu-ed  to  the  foot-piece  by  an  nidia-rubbor 
band  Thus  clastic  tension  is  continually  exerted  upon  the 
upper  fragment,  so  dra^dng  it  down  towards  the  l"^-^^:- 

Asvlmiiivi  of  the  /oint.  of  thefra(Jme>ds.-^^  ith 

tlio  obi ect  of  obtaining  firm  l'0"y  "nmii' 

surge(ms,  whciv  there  is  much  distension  of  the  joint, 
draw  off  the  blood  or  scrum  with  the  aspirator :  and 
others  lav  the  joint  freely  open  and  wire  the  tragment^s  of 
tho  patella  together.  The  latter  proceeding  it  cannot  . 
.lenied,  has  often  secured  bony  union  without  ain  ill 
effects,  but  on  the  other  hand,  suppuration  ;;tift-10int. 

nnut  .tion,  and  even  loss  of  life  have  resulted     In  the 
ta  i  of  thes;  facts,  therefore,  and 

Un-ers  attend  tho  ordinary  methods,  and  that  by  these 


a.i 
fa,( 
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methods  a  perfectljr  useful  ■  joint  can  Le  obtained,  even 
thougli  the  union  is  only  fibrous,  I,  for  my  own  part, 
would  under  no  circumstances  undertake  such  an  opera- 
tion for  a  recent  fractiu-e  of  the  patella. 

The  TIBIA  AjS^d  fibula. — Both  bones,  or  the  tibia 
or  fibula  alone,  may  be  fractured. 

Fracture,  of  both  hones,  which  is  by  far  the  most 
common  variety,  may  be  due  to  either  clu'ect  or  indirect 
■violence.  "When  the  result  of  direct  \'iolence,  the  frac- 
ture occurs  at  the  spot  where  the  force  is  ap]ilied,  and 
both  bones  are  usually  fractured  more  or  less  transversely, 
and  in  the  same  line ;  but  when  the  result  of  indirect 
violence,  the  tibia  genei'ally  first  gives  way  at  its  weakest 
spot,  i.e.,  about  the  junction  of  the  middle  with  the  lower 
third,  and  then  the  fibula  also  at 
its  weakest  spot,  i.e.,  in  its  uj^ijer 
third,  and  the  fractures  are  usuallj' 
oblique.  In  the  transverse  frac- 
tiu'e  but  little  displacement  oc- 
curs ;  in  the  oblique,  in  which 
the  line  of  fracture  usually  runs 
downwards,  forwards,  and  a  little 
inwards,  the  lower  fragments  are 
drawn  upwards,  backwards  and 
outwards,  behind  the  uj^per,  by 
the  muscles  of  the  calf,  while 
the  sharp  end  of  the  upper  frag- 
ment of  the  tibia  projects  for- 
wards, threatening,  and  indeed 
often  causing,  perforation  of  the 
skin  (Fig.  V62). 

Fracture  of  the  tibia  alone  is 
generally  ruiised  by  direct  vio- 
lence, as  a  kick  or  a  blow  on  the 
shin,  occasionally  by  indirect 
violence,  as  a  fall  on  tho  foot. 
Nature  of  the  displacement. — 
Tlio  fracture  is  usually  situa,ted 
in  the  lower  tliird  of  "the  bone, 
and  is  general)  v  transvcM'sn,  a,nd      I'''"-  — ]''i'acliu-c  ol' 

attundod  liy  little  disi)l!u;(nnenf,  tho  lower  tliird  of  tho 
tho  I'nigme'nts  being  ludd  in  po-  (After  (iryy. ) 

sition  by  the  fibula,',  which  plays 

the  part  of  a  splint.  ]<^racturas  of  tho  n]^]^cv  .and  lower 
ends,  involvmg  tho  knee  and  ankle-joints  respectively 
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and  separation  of  tlie  upper  and  lower  epiphysis,  may  also 
occur,  but  are  rare.  .  , 

Fraviure  of  the  fihnla  alone  is  more    common  than 
fractui-e  of  the  tibia  alone.    (Vntsc-Though  sometimes 
produced  by  direct  it  is  more  often  the  result  ot  indirect 
Tiolence,  si\ch  as  a  severe  wrench  or  twist  ot  the  foot. 
The  fracture  is  then  generally  situated  from  two  to  f om 
inches  from  the  external  malleolus,  and  the  foot  is  at  the 
same  time  very  commonly  chslocated  either  ouW 
inwards,  according  to  the  direction  of  the  force,      «/  " ' 
of  the  DiBplacemerit.-lTii\B  fracture  with  outward  cb.lo- 
cationof  the  foot  (Pott's /r«rf«Te,  as  it  is  generaUy  trailed) 
the  upper  end  of  the  lower  fragment  is  driven  mwaids 
owar\ls  the  tibia,  the  external  l^^era  ligament  remams 
intact,  but  the  internal  lateralhg-amentisruptuied  o  tie 
end  of  the  internal  malleolus  is  torn  off.    In  the  iiactrue 
with  inward  dislocation  (which  is  ^-^^^"^^  .^'''^i'']^^ 
Turface  of  the  external  malleolus  usuaUy  follow^  the 
asiragalus,  and  the  upper  end  of  the  lower  fragment  of 
the  fibula  proiects  outwards.  . 

sf,,,,,Jl,,  fracture  of  both  bones  the  signs  are  usualh 
nniSstakable,  especially  when  the  f-^'^'f  ^  9jM^^. 
and  in  the  lower  third  of  the  leg.  _  When  the  tibia  oi 
fibula  alone  is  fractured  the  diagnosis  is  often  very  chflicult. 
In  the  tS,  some  irregularity  may  be  felt  on  riinnmg  the 
finger  along  the  shin,  and  crepitus  may  perhaps  be  elicite.l 
S  the  fibida,  fracture  of  the  lower  thii;d  may  be  detected 
ly  winning  the  finger  along  the  f^^^^ 
the  bone  lUst  above  the  external  malleolus ,  but  it  tlit 
case  is  not  seen  till  swelling  from  effusion  has  set  m.  it 
WW  be  quite  impossible  to%ay  whether  we  are  dealing 
S  a  fSeture  or  a  sprain.    If  iu  doubt  the  case  should 
be  treated  as  a  fracture.     In  the  upper  U^o  thnd> 
^bere  the  bone  is  covered  with  muscles    and  canno 
bo    felt    the    following   tests    for  frac-turo  ina>  be 
appli  '  '  1   Move  the  foot  laterally   and  crepi  us 
wobablv  be  elicited  if  there  is  a  fracture     2.  lie.. 
Se  tibL  and  fibula  together 
the  hand.    In  fracture,  -pain  will  be  lelt  at 
tured  spot,  n<,t  at  the  situation  where  grasped.    •  •  f^-^^^i; 
the  tibia  and  fibula  with  the  hands  lust  ^^'^l"?^  ^he  k me 
n7,/l  ibove  the  ankle.    If  there  is  a  fracture  the  natmal 
"^^fZ^i  the  iibula  will  be  lost,  and  crepitii.  mr^ 
^  bo  detected.    In  Pvtf^  fmrture   Fig.  133),  the 

KJi^\wis£  inwards,  so  that  whilst  the  inner  edge 
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is  towards  the  ground  the  sole  is  directed  outwards. 
There  is  a  well  marked  depression  over  the  seat  of 
fracture,  the  internal  malleolus  projects  prominently 
imder  the  skin,  and  crepitus  can  be  easily  obtained. 

Treatiiient. — In  uncomjilicated  fractures  of  the  tibia  or 
fibula  alone,  the  leg  may  be  placed  at  once  in  jDlaster-of- 
Paris  splints,  and  the  patient,  after  a  few  days  rest  in  bed, 
allowed  to  get  about  on  crutches. 
Where  there  is  much  swelling, 
the  log  had  better  be  placed  for 
a  few  days  on  a  back-sjilint  to 
allow  the  swelling  to  subside 
before  the  plaster  of  Paris  is 
apphed.  In  simple  fracture  of 
both  bones,  where  the  line  of 
fractiu'e  is  transverse,  and  there 
is  but  little  swelling  or  displace- 
ment, the  same  ti'eatment  may 
often  be  adopted  with  advantage. 
But  greater  care  and  watchful- 
ness will  be  necessary  to  prevent 
any  untoward  accident.  Indeed, 
whenever  this  method  of  treating 
fractuj-es  is  used,  the  precau- 
tions mentioned  at  page  161, 
should  be  taken.  "Wlien  there  is  Fig.  1.33.  —  Pott's  frac- 
any  displacement,  however,  the  [Vmm   a  cast 

fracture  must  be  reduced   bv  ,  Bartholomew's 

making  traction  upon  the  foot        Hospital  Museum.) 
whilst  the  thigh  is  steadied  by  an 

assistant,  taking  special  care  to  correct  the  ovcrsiou  of  tlic 
lower  fragment,  which  is  so  frequently  present.  You  will 
know  when  this  has  been  done  by  the  inner  side  of  the  pa- 
tella, the  internal  malleolus,  and  th(.!  inner  side  of  the  great, 
toe  being  in  the  same  liii(\  Further,  you  should  not,  as  a, 
rule,  rest  sa,tisfied  a,s  long  as  any  irregularity  can  bo  felt 
on  dra-wing  yoiu-  finger  down  the  crest  of  the  tibia,  or  as 
long  as  any  marked  difference  is  apparent  on  coiujiaring 
the  fractured  with  the  sound- leg.  If  any  difiicully  is 
experienced,  give  chlorol'orni,  and  if  necessary,  cut"  tlio 
tcndo  Acliilh's.  Having  reduc^ed  the  fracture,  secim!  the 
foot  and  leg  on  a  s]ilint.  Wliatcn-cr  form  of  tlio  various 
splints  for  the  pur]>ose  is  adopted,  take  care  : — 1,  that  tlio 
foot  is  at  right  angles  to  the  leg;  '2,  that  the  ball  of  the 
toes  and  the  heel  touch  the  foot-piece  of  the  splint ; 


K,n.  l:55.-Cline's  splints  for  Potfs  fracture. 
A.  Outer  si'li'it  5  ^l'''"*' 
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for  ordinary  fractures  of  the  tibia  and  fiLuIa.  In  applying 
the  splint,  Vhich  should  reach  as  high  as  the  junction  of 
the  middle  with  the  lower  third  of  the  thigh,  and  should 
he  well  padded  and  shaped  to  the  limb,  the  foot  is  first 
secured  to  the  foot-piece  by  strapping  and  a  bandage. 
The  Surgeon  having  then  assured  himself  that  the  frac- 
tiu-e  is  in  good  position,  secures  the  splint  hj  a  broad  strip 
of  strapping,  and  a  figm-e-of-eight  bandage  over  the  knee. 
The  splint  is  next  swung  in  the  cradle,  as  shown  in  the 
figure,  and  side  splints  are  then  applied  and  secured 
by  webbing  straps.  In  the  case  of  fracture  of  both  bones, 
the  apparatus  is  generally  kept  on  for  a  month  ;  in  the  case 
of  the  fibula  or  tibia  alone,  for  two  to  three  weeks.  The 
leg  is  then  placed  in  a  plaster  of  Paris,  a  gum  and  chalk, 
or  a  silicate  of  soda  bandage.  The  above  apparatus  is 
also  generally  used  in  Pott's  fractui'e.  Where,  however, 
there  is  much  difficulty  in  keeping  the  bones  in  good 
position,  the  leg  is  laid  on  its  outer  side,  with  the  knee 
semi-flexed  to  i-elax  the  gastrocnemius,  and  secured  in 
Cline's  splints,  Eig.  135,  the  tendo  AchilHs  being  divided, 
if  found  necessary.  At  times  Dupuytren's  splint  (Fig.  136) 
may  be  better  adapted  to  the  particular  case.    This  splint 


o 
o 


Fig.  136. — Dupuytren's  .splint  for  Pott's  fracture. 


consists  of  a  straight  splint  notched  at  its  lower  end.  It 
is  placed  on  the  inner  side  of  the  Hmb,  and  should  reach 
from  the  tuberosity  of  the  tibia  to  three  or  four  inches 
b(.dow  the  foot.  A  wedge-shaped  pad,  with  its  base  below, 
and  not  extending  beyond  the  internal  malleolus,  should 
line  the  splint.  The  splint  is  bandaged  on  from  above 
downwai'ds,  .and  the  leg  having  been  thus  secured,  the  foot 
is  then  brought  over  to  the  splint  by  making  figure-of- 
eight  turns  over  tlio  ankle  and  foot  and  tlirough  the 
notches  at  the  lower  end  of  the  si)lint.  The  bandage 
should  not  pass  over  the  external  irialleolus  or  the  sciat  of 
fracture.  The  great  objection  to  the  use  of  this  .splint  is, 
that  having  no  foot-piece,  the  foot  is  not  kept  at  a-  right 
angle  to  the  leg. 

Tj[e  tarsus. — Fractures  of  the  bones  of  tlu-  tarsus  are 
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for  the  most  part  the  result  of  gvent  violence,  and  are  rare. 
The  only  one  caUing  for  passing  notice  is  fracture  of  the 
OS  caZcVs,  which  may  occur  from  a  fall  on  the  heel  passage 
of  a  wheel  over  the  foot,  or  violent  contraction  of  the  call- 
muscles.  Crepitus,  and,  when  the  line  of  fracture  is  behind 
the  interosseous  ligament,  some  drawing  up  of  the  posterior 
fragment  by  the  tendo  AchiUis,  are  the  chief  signs.  But 
where  there  is  much  swelling  and  bruismg  of  the  soft 
parts,  the  fracture,  as  is  the  case  in  fractures  of  the  astrag- 
alus and  of  the  other  tarsal  bones,  may  be  very  difficult 
to  diagnose.  Best,  with  the  foot  and  leg  on  a  sphnt,  m 
such  a  position  as  to  relax  the  calf-muscles  where  there 
is  much  displacement,  and  an  ice-bag  to  subdue  inflam- 
mation, are  the  points  to  be  attended  to  with  regard  to 
treatment.  When  the  case  is  seen  early,  and  there  is  but 
little  swelling,  a  plaster-of-Paris  splmt  or  bandage  may 
be  advantageously  used. 

The  metatarsal  bokes  and  phat-^'Ges  of  the  toes 
may  be  fractui-ed  by  dii-ect  violence.  No  special  descnp- 
tion  however,  of  these  fractui-es  is  necessary. 
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SECTION  YI. 
Diseases  or  Eegions. 

DISEASES  OF  THE  SC.U.P  AND  SKULL. 

Erysipelas  of  the  scalp  is  very  common,  and  may 
occur  idiopathicnlly,  or  as  the  result  of  a  wound.  In  the 
so-called  idiopathic  cases,  however,  it  is  probable  that 
there  is  generallj^  some  scratch  or  abrasion  through  which 
the  sj)ecific  micrococcus  gains  admission.  The  inflamma- 
tion spreads  with  great  rapidity,  but  is  accompanied  with 
verj^  little  redness  and  swelling,  on  account  of  the  tense- 
ness of  the  parts.  It  is  apt  to  be  attended  with  headache, 
drowsiness,  or  deliriimi,  consequent  iipon  the  hy]^)era3mia 
extending  to  the  pia  mater.    See  Erysipelas,  p.  134. 

Cellulitis  of  the  scalp  is  usually  due  to  a  wound,  and 
is  described  tinder  Injuries  of  the  Head. 

Abscess  may  occur  above  the  aponeiu'osis,  between  the 
aponeurosis  and  the  i^ericranium,  or  beneath  the  peri- 
cranium. It  is  generally  the  result  of  an  injiuy,  but  may 
be  due  to  the  breaking  down  of  gummata,  disease  of  the 
bones,  &c.  It  is  further  referred  to  under  Injvuies  of  the 
Head. 

Eodent  ulcer,  and  epithelioma  of  the  sc^ixp, 
require  no  special  mention. 

Sebaceous  cysts  are  very  common  on  the  scalp,  where 
they  are  at  times  hereditary.  They  are  frequently  multii^le, 
and  as  they  increase  in  size,  the  hair  covering  them  falls 
off,  and  they  ajipoar  as  bare,  rounded  tumours.  The  signs, 
secondary  changes,  diagnosis,  and  treatment  of  these 
cysts  have  been  given  at  p.  84.  All  tliat  hero  need  bo 
repeated  is  that  the  mass  of  granulations  which  some- 
times protrudes  from  tlio  walls  of  those  cysts  {  fiuigativq 
ulcer  tif  the  scalp)  closely  resembles  epithelioma,  froiii 
which,  however,  it  may  generally  bo  distinguished  by  the 
absence  of  indiiration  and  glandular  enlargement,  and 
by  the  history  of  a  sebaceous  cyst  having  l)con  previously 
present.  Congenital  or  dermoid  cysts  arc  described  at  p.  87. 
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N^Vi  are  also  common  on  tlie  scalp  When  large  and 
situSed  oyer  the  anterior  fontanelle,  they  should  be  dea  t 
Scautrously.lestthemembranesofthebramhemjm-ed, 

'"cakies'Sb  SSJisis  of  the  hones  of  the  cranhnn  are 
J™mon.    They  are  generally  ^t^^^f^^^ 

Sether  the  external  or  the  internal  table  is  mvolyed  the 

Ztei    by  meniigitis  and  abscess  of  the  bram ;  or  by 
Sickening  of  the  dura  mater,  resulting  m  persistent 
IttcC^^r  even  epilei^y    «  b^^^on^ 
TeSsi      ^^^^  i-aginated  Treat 

^1  rSrl^lS^ed^  ^honM  l^s  coUect  bet^ 

'rLT  a  ;Xnt nlc"^^^^^  table 'may  also 

P     fv'p  the  trephine  for  its  removal.    Appropriate  con- 
remSS  for  syphilis  or  struma  may  of  coui-se 

^'ixo^rosSoYihe  skull  are  described  under  Diseases  of 
Bone,  p.  218.  ^^rr^^-n-rr  KT  nrvi  F  are  rare  consenital 

tumoiu's,  formed  by  a  P\ou_b^-'^"  ,  ^^.^^u,    Thev  are 

the  brain  Icacbng  respective  y  FJ^v 
membranes  tl  o  lUated  ventricle 

this  part  of  *^\}''"°'':T^;'l„^^  i^Li>-.  but  it  may 
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project  into  tlie  nasal  fossoe  or  pliarj'nx.  Symptoms. — In 
the  occipital  region  these  tumours  are  generally  peduncu- 
lated and  of  lai'ge  size — sometimes  nearly  as  large  as  the 
child's  head ;  at  the  root  of  the  nose  thej^  are  usually 
small  and  sessile.  The  skin  covering  them  is  generally 
normal.  They  swell  irjD  when  the  chikl  ciies,  and  can  be 
completely  or  partially  reduced  on  pi'cssui'e,  the  reduction 
pi'oducing  convulsions  or  other  brain  symptoms.  "VVlien 
they  contain  flmd  only,  they  are  soft,  iiuctuating,  trans- 
lucent, and  completely  reducible  on  pressure ;  but  they 
rarely  pulsate,  and  are  generally  pedunculated.  When 
they  contain  brain-matter  they  are  doughy,  non-fluctuat- 
ing, opaque,  and  only  pai'tially  reducible  ;  they  pulsate, 
and  are  usually  sessile.  They  may  be  mistaken  for  other 
tiunours  of  the  scalp,  but  especially  for  congenital 
dermoid  cysts  and  degenerate  ntevi.  Their  intimate 
connection  with  the  bone  however,  their  situation  in 
the  course  of  the  sutures,  and  their  partial  or  complete 
reducibility,  together  with  the  facts  that  they  swell  up  on 
expiratory  efforts,  and  occasionally  pulsate  synchronously 
with  the  brain,  will  usually  serve  for  their  diagnosis. 
Treatment. — As  a  rule  they  should  be  left  alone,  or  merely 
supported  by  a  pad  and  bandage.  When  pedunculated,  and 
ai^parently  commimicating  with  the  interior  of  the  cranium 
by  a  small  apertui'e  only,  they  may  be  injected  with 
Morton's  fluid,  or  ligatured,  or  removed.  Little  success, 
however,  has  hitherto  attended  operative  measures. 

Fu^TGOUS  TUMOURS,  generally  of  a  sarcomatous  nature 
and  springing  either  from  the  tissues  of  the  scalp  or 
pericranium,  or  from  the  diploii  or  dura  inater  and  then 
penetrating  the  bone,  are  occasionally  met  with,  and  may 
be  mistaken  for  inflammatoi'y  affections  of  the  pericranium 
or  Ijone,  or  for  syphilitic  giimmata.  Their  rapid  growth, 
resistance  to  sjqihilitic  remedies,  escape  of  blood  only  on 
puncture,  and  the  concomitant  loss  of  weight  and  strength 
of  the  patient,  will  usually  serve  to  distinguish  them ; 
bixt  an  explorative  incision  may  in  some  cases  be  neces- 
.sary  to  clear  up  the  diagnosis.  " 


DISEASES  OF  TIFE  LIl'S,  ClIEKKS,  AJ^I)  JIOUTll. 

IlEKPES  OK  TifE  LU>.— A  crop  of  herpetic,  vesicles 
which  burst  in  a  few  days  leaving  small  scabs,  are 
common  on  the  lip  during  slight  attacks  of  catarrh,  in- 
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digestion,  &c.     Their  occm-rence  in  pneumonia  is  well 

known.  „ 

Cr  vcks  and  FissuiiES  OF  THE  LIP  following  exposure 
to  coicl,  &c.,  are  very  common,  and,  if  neglected  may 
form  deep  and  painful  fissiu-es,  prone  to  bleed  and 
obstinate  to  lieal.  A  simple  ointment,  and  il  persistent, 
touching  them  with  nitrate  of  silver,  will  suffice  to  cm-e 
them  They  must  not  be  mistaken  for  the  fissures  about 
the  corners  of  the  mouth  so  common  m  congemtal  sj^hilis 

Papillomata  or  warty  growths  of  the  lip  are  of 
interest  in  that  they  are  Hable  as  age  advances  to  become 
epitheliomatous.  They  may  sometimes  grow  out  m  tke 
form  of  horns.    Extii'pation  with  the  knife  is  the  only 

treatment.  .  i  „,.„ 

Superficial  ulcers  on  the  inner  sui-face  of  thelip  aie 
common  accompaniments  of  errors  m  digestaon,  and  ot 
secondary  syphilis.  There  are  xisuaUy  smular  ulcers  on 
the  side  of  the  tongue  and  cheeks.  Nitmte  of  silver  oi 
chromic  acid  lotions  are  the  best  local  applications 

N.EVUS  of  the  lip  when  small  may  be  touched  with 
nitric  acid  or  ethylate  of  sodium;  and  when  pendulous 
and  projecting  from  the  free  margin,  hgatm-ed.  ^^  hen 
involving  the  whole  substance  of  the  hp  it  maybe  treated 
by  electrolysis,  or,  better,  excised  by  means  of  a  \  -shaped 

'""hypertrophy  of  the  lip,  generally  the  ^^er,  is 
often  met  with  in  connection  with  cracks  and  fissiue.  m 
striunous  chikben.  and  is  known  as  the  strumous  hp.  A 
s  Sr  condition  is  sometimes  met  ^.th  "^  ^ongem  al 
syphilis.  The  thickening,  as  a  rule  A.smjr.  under 
constitutional  treatment  as  the  patient  grow,  o^^^^i.  Ihc 
removal  of  a  wedge-shaped  piece,  as  advised  by  some, 

^^I^^i^SSSle  of  the  Hp  is,a  most  dai^erous 
distase,  as  it  is  very  liable  to  lead  to  f^^^^-^.V^^J^\^l 
the  facial  vein  which  may  spread  thence  thiough  the 
iiitSc  vein  to  the  cavernous  and  other  crauu.1  sinuses 
und  tonuinato  in  infective  meningitis  or 
iood  poisoning.  Free  incis  ons  should  be  made  ai^^ 
septics  applied,  and  the  strength  supported  b%  Huid 
nourishment  and  stimulants.  /'■^,„nf^ 

L.ENO^LV^A,  or  LA13I..VL  GL-UXDULAR  TUMOURS  (Paget^)^ 

occasionally  occur  in  the  lip  as  small,  smoo  h  elastic 
^rowthsproioeting  under  the  mucous  meinlu-ane.  Thej 
^imetimes  contain  nodules  of  cartilage,  and  are  then  of 


EPITHELIOMA  OE  THE  LIP. 


451 


liardei'  consistency.  Ihej  should  be  removed  from  the 
mucous  siu'face  to  avoid  scarring. 

Cysts  due  to  obstruction  of  the  mucous  follicles  are 
frequent  in  the  Hp.  They  contain  a  glairy  fluid,  and 
apiDear  as  small,  tense,  semi-translucent,  globiilar,  bluish- 
pink  swellings  on  the  miicous  siu-face.  A  free  incision 
through  the  mucous  menibi'ane,  and  removal  of  the  cj^st- 
■srall  with  forceps,  is  perhaps  the  best  treatment. 

Epithelioma  nearly  always  occm's  in  men,  and  on  the 
lower  lip  ;   and  although  it  may  affect  non-smokers,  it 
generally  appears  to  be  due  to  the  irritation  and  heat  of  a 
short  clay-pipe.    It  begins  as  a  crack,  small  ulcer,  or  in- 
durated tubercle,  and  may  either  spread  superficially  alono- 
thefi-ee  margin  of  the  lip,  or  extend  deeply  into  its  substance! 
Sooner  or  later  it  involves  the  whole'  lip  and  adjoining 
parts,  becomes  adherent  to  the  jaw,  and  invades  the  bone. 
The  ljTni)hatic  glands  in  the  neck  become  involved,  but 
dissemination  tlii'ough  internal  organs  is  rai-e.   If  removed 
early,  it  may  not  reciu-  till  after  a  long  period  of  immunity 
or  perhaps  not  at  all.    It  seldom  returns  in  the  scar,  but 
m  the  hnnphatic  glands,  the  patient  dving  of  ulceratino- 
and  bleeding  masses  in  the  neck.    The  affection  is  very 
apt  to  bo  mi.staken  for  hard  chancre,  and  the  la,ttor  has 
ere  now  been  cut  away  under  the  im])rossion  that  it  was 
an  ei^ithelioma.    The  following  points  .should  serve  to 
distinguish  them.    Epithelioma  generally  occurs  in  the 
old,  and  m  men,  and  on  the  lower  lip;' chancre  in  the 
young,  m  women,  and  on  the  upper  lip.    The  epithelo- 
matpus  ulcer  has  hard,  sinuous,  and  everted  edges,  and 
an  mdurated  and  warty  base;  the  chancrous  is  raised 
excoriated,  smoother,  and  the  induration  is  more  cir- 
cumscribed.   In  the  malignant  affection,  the  glands  are 
not  affected  till  late  in  the  disease— perhaps  six  months  • 
in  the  syphilitic  early,  say  six  weeks.    Moreover  in 
chancre  secondary  s;snnptoins  will  be  ]irosent   or  soon 
appear,  and  the  disease  readilv  yields  to  antisvuhilitic 
remedies.     Treatment— Yveo  and  earlv  excision'  is  im- 
perative.   The  growth  may  bo  either 'included  in  ■!  V 
shaped  incision,  the  wound  being  afterwards  united  bv 
haro-bp  i)ms,  or  if  supcrHcial,  freely  shaved  off  The 
glands  m  the  nock,  if  ..alarg.Hl  and 'not  too  ext.V.sively 
dweasod,  should  be  extu'i-atod  at  the  same  tin..-  Wlion 
the  bono  is  involved,  a,  portion  of  the  jawmay  bo  ivinoved 
it  the  whole  di.sea.se  can  bo  got  away. 

ILuiE-LiP  is  a  coTigenit'al  malfimnation  in  whieli  the 
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upper  lip  is  vertically  cleft  on  one_  or  both  sides  of  the 
median  line.    It  is  so  named  from  its  ipsemblance  to  tlie 
Hp  of  the  hare.    It  is  produced  by  the  failm-e  of  union  of 
the  fronto-nasal  process  which  forms  the  median  poison 
of  the  lip  with  the  superior  maxiUary  processes  which 
form  the  lateral  portions.    The  fissm-e  wiU,  therefore,  be 
opposite  the  sutui-e  between  the  superior  maxillary  and 
XmaxiUary  bones,  the  situation  at  which   he  union 
between  the  above-mentioned  processes  normally  oc-cm.  , 
and  it  may  be  single  or  double,  according  as  the  iailme 
of  union  occui-s  on  one  or  both  sides     It  may  exi.t  a^.  a 
mere  notch  on  the  free  margin  of  the  lip,  ^^^^^  more  fie- 
quently  extends  deeply  through  the_  substance  of  the  lip 
?nto  the  nostril  abovi.   Single  hare-lip  is  far  common 
than  double  hare-lip,  and  occm;s  much  more  often  on 
the  left  than  on  the  right  side.    The  two  margms  of  the 
cleft  are  often  unequal  in  length,  the  bp  on  one  side  ot 
S  cleft  being  on  1  lower  level  than  on  the  o  hel^  In 
double  hare-lip  the  central  portion  is  generaUv  ^hoitei 
LW,  Ll  along  with^the  intermaxillaiy  bone  and 

the  incisor  teeth  frequently  P'^^  %*°^7^?h;,Xte  ila 
two  clefts  are  often  of  unequal  extent.  ^,^l^^ta?alate  i.  a 
frequent  concomitant  of  hare-lip,  and  maHormation.,  .uch 
as  dXfoot,  spina  bifida,  &c.,  are  not  uncommon  m  othei 
mrt'i  of  the  bodv  at  the  same  tune. 

^"S«a;';'f.-The  edges  of  the  clf  f  oiild  1^  pai^^^^^^^ 
the  raw  surfaces  brought  into  contact,  and  theie  held  b> 
hare-li>  mns  or  sutures,  so  that  primarv  union  niay  occur 
The  oj^iation  is  best  done  between  f  ^  thml  and  hftl 
monthi  of  infancy,  as  very  j;oung  ^J^,^  ^^j^^J.^^. 

^J^e  state  of  health  by  "Si^^^X 
in"-  and  any  constitutional  taint,  as  sjphihN  couottctt  dj 

the  more  simple  can  bo  described.  /Whatevei  wemoa 
&a^>ted,  tlJo  obiects^  b^^^^ 
obtain  primary  union  throughout     J^^'  of 
the  mini.uum  of  scarring  ;   2,  to  f  ^J"' "  ^^^tivelv 


OPERATIOIfS  FOE,  H^UIE-LIP. 


453 


using  a  shaip  knife  so  as  to  ensure  clean  incisions ;  by 
taking  care  to  completely  pare  the  margins  of  the  cleft, 
and  to  remove  sufficient  tissue  to  procm-e  broad,  raw  sru'- 
faces ;  by  passing  the  hare-lip  j)ins  on  the  same  level, 
and  deeplj-  enough  to  bring  the  whole  of  the  raw  surfaces 
into  contact ;  and  by  making  the  cuts  in  paring  the  edges 
concave  towaitls  the  middle  line  of  the  cleft,  so  as  to 
lengthen  the  line  of  union  and  allow  for  reti'action. 

Operution  for  single  hare-lip. — Having  placed  a  Smith's 
clamp  (Fig-  137)  on  the  lip  on  either  side  of  the  cleft  to 
control  htemorrhage,  pare  the  edges  of  the  cleft  by  a 
sharj^,  thin-bladed  scalpel, 
taking  care  to  remove  the 
whole  of  the  rounded  por- 
tion of  the  prolabium  on 
each  side  of  the  base  of 
the  cleft ;  and  having  freed 
the  Up  from  the  gums  at 
the  apex  of  the  cleft,  bring 
the  raw  surfaces  together 
by  hare-lijT  pins,  passing 
the  lower  one  first,  to  en- 
sure the  free  edge  of  the 
lip  and  prolabium  being  in  line.  The  lower  pin  should  be 
entered  a  quarter  of  an  inch  from  the  margin  of  the  cleft, 
and  made  to  transfix  the  coronary  artery  ;  but  it  should 
not  penetrate  the  mucous  membrane,  as  if  this  be  done 
the  mucous  membi-ane  will  double  in  and  prevent  union. 
A  second  pin  will  generally  be  necessary,  and  should  be 
passed  in  the  same  way,  and  a  silk  suture  twisted  round 
each.  The  sharp  ends  of  the  pins  should  be  then  nipped 
olf  by  pliers,  a  small  piece  of  oiled  lint  placed  beneath 
them  to  prevent  injury  to  the  cheek,  and  several  sutm-es 
of  horsehair  passed  siiperficially  to  keep  the  edges  of 
the  wound  in  ac'curate  n.pposition.  Tlu;  ])arts  should 
be  then  dried,  covered  with  collodion,  and  a,  dumb-boU- 
sl]ai)ed  piece  of  strapjiing  apiilied  across  from  chock 
to  cheek  to  prevent  traction.  The  pins  should  bo  re- 
inoved  at  the  end  of  twenty-l'oiir  to  thirty-six  hours,  as 
otherwise  they  will  leave  scars.  The  twist(Ml  suture  should 
be  left  on  till  firm  union  has  occurred,  and  the  strapping 
re-ajiplied.  Whiu'e  tlie  fissure  does  not  extend  through 
the  whole  lip,  an  invertcul  Y-shapod  incision  may  bo 
made,  with  its  angle  just  above  the  apex  of  the  "cleft 
(Fig.  138),  each  arm  stojiping  short  of  the  prolabium; 


Fig.  137. — Smith's  clamp  for 
controlling  liKmorrLage  du- 
ring the  operation  for  hare- 
Hp. 
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tlie  tissues  included  in  the  arms  of  the  V  should  now 
be  di-awn  down,  and  a  diamond- shaped  wound  thus 
formed  (Fig.  139).  On  bringing  the  raw  surfaces  togetheiv 
a  projection  in  place  of  the  hssure  will  exist  on  the  free 
border  of  the  lip  (Fig.  140);  but  this  will  disappear  m 
time,  leaving  the  lip  nearly  natural,    men  there  is 


Fig.  138 


Fig.  139. 


Figs.  138,  139,  140.— Operation  for  single  Lare-lip  when  the 
fissure  does  not  extend  into  the  nostril. 

much  irregularity  between  the  two  portions  of  the  lip 
(see  Fig.  141),  the  incision  on  the  shallower  side  should 
stop  short  of  the  prolabium,  so  as  to  allow  the  flap  thus 
fSmed  to  remain  attached  at  its  base.  On  the  deeper 
side  the  incision  should  slope  off  at  an  angle  through  the 


Fig.  141. 


Fig.  14-2. 


Figs.  HI,  1  42. -Operation  for  single  lum-lip  ^vhen  the  sices  of 
the  tissnrc  are  imcnual. 

prolabium,  completely  removing  the  tif  no  ;  the  fl:ip  left 
Li  the  shallower  side  should  be  1^°^  timied  dow  and 
umted  to  the  sloped-ot^  portic.n  on  th.Mle.T.-  e 
vortical  portions  of  the  inci.sion  brought  togethei  Mxal. 
Thus,  what  was  the  free  edge  of  the  cle  t  on  the  sha  lowei 
side,  now  becomes  the  free  edge  of  the  bp  (l-ig.  l^--  : 

deration  for  double  luu-e-lip.-Vnien  the 
process  projects,  it  shoidd  not,  as  a  rule,  be  removed,  but 
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forced  back  into  -place  by  ijartiallj'-  detacliing  it  with  the 
cutting  pliei'S  blimted  by  being  -wTaiJiied  in  lint,  and  tbe 
lip  united  over  it.  Tbei'e  are  manj'-  ways  of  uniting  the 
lip.  The  simplest,  perhaps,  consists  in  paring  completely 
the  central  portion,  and  then  making  two  flaps  from  the 
lateral  portions,  bringing  them  down  and  uniting  them  to 

Fio.  143.  Fig.  144. 


Figs.  143,  144. — Operation  for  double  luire-lip. 


each  other  below  the  central  portion,  and  also  to  it,  so 
that  they  may  fill  up  the  gap  left  by  the  deficient  length 
of  the  central  portion  (Figs.  143  and' 144). 

EoDENT  TJLCER  perhaps  most  often  occurs  on  the 
cheek,  especially  near  the  outer  and  inner  canthus  of  the 
eyelid,  the  ala  of  the  nose,  and  the  extei-nal  auditory 
ineatus ;  and  is  therefore  conveniently  described  here.  It 
is  also  met  with  on  the  scalp.  Eodent  ulcer  is  generally 
regarded  as  a  form  of  carcinoma  ;  it  differs  from  ordinary 
carcinoma,  however,  in  that  it  is  much  slower  in  its 
gi-owth,  and  does  not  become  di.ssominated,  affect  the  lym- 
phatics, or  return  after  removal.  Sic/ns. — The  disease  is 
one  of  advanced  life,  and  seldom  occurs  before  fifty.  It 
generally  begins  as  a  wart,  which  later  becomes  an  \ilcei' ; 
the  ulcer  is  generally  single,  its  edges  are  irregular, 
sinuous,  and  a  little  raised,  and  but  very  slightly  if  at  all 
indurated;  its  ba.so  is  slightly  depressed,  A-oid  of  granu- 
lations, generally  of  a,  pahi'  ])ink  colour,  ajid  at  tiuu^s 
covered  with  a  st-ib.  The  skin  around,  is  hi^iltliv,  iind 
although  attempts  at  cicafri/.ation  are  sometimes  secin,  tlie 
ulcer  never  quite  lioals,  but  .slowly  extends,  (bistro'ying 
muscle,  cartilage,  and  bone,  and  prcKhicing  great'  dc" 
fonuity.  TrCd.tmcnt.— -It  should  be  eai'ly  and  widely 
cxtiri>ated -nnth  the  knifc! ;  or  if  any  part  ciiiniot  be  tbu's 
removed,  what  remains  should  bo  destroyed  by  caustic  or 
the  cauteiy.  ... 
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Stomatitis,  or  inflammation  of  the  month,  may  he 
divided  into  the  aphthous,  the  parasitic,  the  ulcerative,  the 
svphilitic,  the  mercurial,  and  the  gangrenous. 

AiMhoHS  stomatitis  generally  depends  upon  some  diges- 
tive distm-hance,  and  is  common  in  young  children,    it  is 
characterized  by  white  patches  of  erosion  on  the  mucous 
membrane  of  the  lips,  cheek  and  tongue.    E^^  mi'^ 
magnesia,  and  locally  borax  and  honey,  are  the  u.,uai 

'"""pa^SWc  stomatitis,  or  thi-ush,  resembles  the  preceding, 
but  depends  upon  the  presence  of  a  parasite  known  as  the 
oidi.J  albicaL  It  is  generally  merely  «J^Ptom=^tic^^ 
other  diseases,  to  the  alleviation  and  cm-e  of  which  the 
treatment  should  be  dii-ected.         _  .  •-,  .t^u  o 

Ulcerative  stomatitis  is  more  serious,  but  i.,  stiii,  a:^  a 
rule  superficial.  It  may  depend  upon  digestive  di.tmb- 
ance,  ocal  irritation  of  euttmg  teeth,  or  bad  hygiene 
The  ulcers  are  covered  with  a  grey  slough,  the  gunis  aie 
red  and  swollen,  and  the  breath  is  foul  A  stunulating 
plan  of  treatment  is  generally  requu-ed,  with  attention 
to  the  digestive  fimctions,  hygienic  surroimdmg^ 
Loarlly,  the  mouth  shoidd  be  rinsed  out  mth  a  wa.h  of 

chlorate  of  potash.  i      •  o,.r.nn,1nrv 

Syphilitic  stomatitis  is  common  dimng  the  -econdai> 
and  tertiary  stages  of  syphilis,  and  requii'es  no  tuithei 

"'T/™-mZ  siomaiitis,  depending  upon  an  overdose  of 
me  mm   or  some  idiosjmcrasy  of  the  patient  to  the  drug, 
s  of  ks's    requent  occurrence  in  its  severe    oi-ms  than 
formerly!    It  is  attended  by  foul  breath,  swollen  tongue 
sponny  g.^    profuse  salivation,  swelhng  o   the  im-otid 

aS  ^bmaxilkry  glands,  and  l"-"^"^?  "^^J  ^  J,,^ 
terminate  in  o,ingrenous  ulceration,  with  cxtLn.>,nc 

e  i'  uS     of  the  ^sof?  tissues,  and  sometimes  necrosis  o 
tifl  on r  Chlorate  of  potash,  both  mtcn-nally  and  as  a 

!:;;u;^;^ash^hould  be  gi^-en  ;  and  the  stvougdi  supported 
by  llnid  nourishment,  audit  i"'^i^"^^^"^^V^'> -^^"^^^^^^^^^^ 

\ /„.</;■' m-...  domaiitis  or  awa-um  ons   i^  ™ 
ulceration,  whi.^h  begins  on  the  msule  ot  ^'^t 
not  clu'ckcd  rapidly  involves  its  whole  tluckn  .s     it  i. 
^  vv  n.,t  lo  tor  uin  ite  in  blood-poisonmg.    It  appeal^  to 

SIJS;S"i.il"™"'';-'™=;  <.om  o„c  „f  the  exanthe. 
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mata,  or  subjected  to  bad  hygienic  conditions.  A  dusky 
25atch  soon  ajipoai's  on  the  siu'face  of  tlie  cheek,  which  be- 
comes hard  and  biuwnj',  and  then  bkick  ;  and  if  the  disease 
is  not  soon  arrested,  extensive  sloug-hing  occiu'S,  tj'jjhoid 
sjTnptoms  set  in,  and  the  patient  dies  comatose  of  general 
blood-poisoning,  or  of  bronchitis  or  pneumonia.  It  appears 
to  be  of  a  similar  nature  to  the  gangrenous  inflammation 
of  the  female  genitals  known  as  noma.  The  treatment 
must  be  energetic.  The  parts  should  be  well  diied,  and 
thoroughly  destroyed  with  fuming  nitric  acid ;  or  boro- 
glyceride  may  be  aiD2>lied  in  milder  cases.  The  strength 
must  be  su2)ported  with  strong  beef-tea,  brandy-and-egg 
mixtm-e,  and  nutrient  enemata  ;  and  I'ecumbency  should 
be  insisted  upon  dru'ing  convalescence,  as  there  is  a  ten- 
dencj-  to  fatal  syncope,  which  may  remain  for  some  time. 

Salivaky  calculi  are  sometimes  met  mth  blocking 
the  orifice  of  Wharton's  duct,  or,  moi'e  rarely,  one  of  the 
ducts  of  the  other  salivarj-  glands.  They  are  composed  of 
animal  matter,  impi'cgnated  with  phosphate  and  a  trace 
of  carbonate  of  lime.  Generally  they  can  be  seen,  or  at 
any  rate  felt,  in  the  interior  of  the  mouth,  as  hard  bodies 
in  the  course  of  the  duct.  They  may  give  rise,  by  causing 
retention  of  the  secretion  of  the  gland,  to  swelling,  pain, 
and  tenderness  in  the  obstructed  gland,  and  sometimes  to 
suppiu'ation  and  salivary  fistula.  A  slight  incision  over 
the  calculus  will  allow  of  its  removal  \^'ith  a  scoop  or 
forceps.  Should  stricture  of  the  duct  follow  it  must  be 
di-^-ided  transversely. 

Eaxula  is  a  bluish- white,  semi-translucent,  globular  or 
(n-oid  swelling  situated  in  the  floor  of  the  njoiitli  beneath 
the  tongue,  and  containing  a  glairy,  mucoid  fluid.  It  is 
probably  produced  by  the  enlargement  of  one  of  the 
mucous  follicles  so  numerous  in  tlint  situation.  Mr. 
Morrant  Baker  has  conclusiv(!ly  sliown  that  it  is  not 
iisuully  a  dilatation  of  Wharton's  duct,  as  was  formerly 
tauglit.  It  is  ])a,inless,  but  iuteri'eres  to  a  gToator  or  loss 
extent,  ixccording  to  its  size,  with  the  movements  of  the 
tongue  in  s])e(!cli  and  deglutition.  Sonictinics  these  cysts 
attain  a  large  size  and  extend  deeply  in  the  neck,  ])resent- 
mg  below  the  ja,w.  TrefUinenl.—MUn-  iiainting  the  i)arts 
with  a  twtnity  iKT  cent,  .scdution  of  cocaine,  a  ])ortion  of 
the  cyst  wall_  should  bo  pinched  up  with  niljbod  i'orce])s, 
and  a  good-sized  i)iece  of  it  excised  with  curved  scissors! 
A  deep  hold  must  bo  taken  or  the  mucous  niembrane 
which  adliercs  but  loosely  to  the  cyst,  will  alono  bo 
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cauffM  up.  Tlio  flmd  should  be  squeezed  out,  and  tlie 
Uning  membrane  cauterized  with  a  stick  ot  nitrate  of 
silve?,  and  the  opening  kept  free  bv  the  daily  passage  ot 
a  probe,  so  that  healing  may  take  place  from  the  bottom. 
If  a  mere  incision  is  made,  the  cyst  is  nearly  sui-e_ to  fill 
again.  A  seton  will  sometimes  answer,  but  it  is  not 
always  reliable.  ,,.0^-0 

CONGEXITAL,  DERMOID.  OR  DEEP  SEBAC:EOI  ^  C\STS  — 

These  cysts,  which  contain  a  grumous,  sebaceous  mate- 
rial, pro'iect  both  under  the  tongue  and  in  the  neck  below 
the  jiw.    Eluctuation  maybe  obtained  by  one  fingei-  in 
the  mouth  and  another  on  the  cyst  m  the  neck.    A^  they 
increase  in  size,  they  send  prolongations  m  Yanous  direc- 
tions and  are  sometimes  connected  with  the  _hj  oid  bone, 
or  .Sth  the  carotid  sheath.    In  the  hitter  instance  the 
pulsation  of  the  carotid  may  be  communicated  to  tiie 
IjT  Treatment.-^Yhen  not  too  lai-ge,  and  apparent  y 
uloveable,  an  attempt  should  be  made  to  remote  hem 
through  the  mouth  to  prevent  scarimg.    When  too  huge 
foJ  tlus,  they  must  be  dissected  out  through  an  incision  in 
the  neck. 

DISEASES  OE  THE  TOXGUE. 

Tongue-tie  is  due  to  the  tongue  being  more  or  less 
tioitfy  bound  down  to  the  floor  of  the  mouth  by  the 

feSess  of  the  framiim.  ^  \^ ^^'^J^l^^^,,^^ 
to  interfere  with  sucking,  and  later,  with  di.-tmct  speecu. 
It  is  easily  i^uiedied  by^liA-iding  the  fra^num  with  probe- 
JoSted  sc'issors,  taking  care  to  ^l-^\;l-;Slhe7i  ^ 

ing  the  epiglottis  over  the  entrance  of  the  Y'>'  ^;•!'^ 
pi^oduce  si.^ro  dyspncoa  or  ev.ni  fatal  •'^l^y^J-^..^^^ 
lowiii-the  toiK'UO,"  as  it  has  been  called.  On  diawin 
1  I  ton  *  o  "w  r  Is  the  symptoms  will  at  o,u>e  cease,  but 
'a  m'  shoved  bo  passed  tln-ough  its  tip  and  ^-uml  to 
'thedioek,  with  instr'uctions  to  draw  the  tongue  fol^^.lds 
witb  the  li-ature,  should  the  .symptoms  recur. 
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mouth.  This  coudition  must  not  be  mistaken  for  that 
called  anhjlvglossia,  in  which  the  tongue,  in  consequence 
of  cicatricial  adhesions,  jji^esents  a  similar  appearance. 
Divisions  of  the  adhesions  in  the  latter  case  "will  do  much 
to  remedy  the  affection. 

Mackoglossia,  OB,  HYPEETROPHY  of  the  tong'ue  may 
be  congenital  or  acquired.  In  either  case  it  is  rai'e. 
The  whole  tongue  is  uniformly  enlarged,  and  sometimes 
so  much  so  that  it  presses  forwai'ds  the  alveolar  process 
of  the  jaw  and  the  mcisor  teeth,  and  protrudes  from  the 
mouth,  hanging  downwai'ds  as  low  as  the  chin.  "When 
thus  exposed  the  mucous  membrane  becomes  cracked, 
spongy,  and  bliush-red,  and  is  subject  to  repeated  attacks 
of  subacute  glossitis.  It  appears  to  be  due  to  blocking 
up  of  the  lymphatics  at  the  base  of  the  tongue ;  at  any 
rate  the  lymphatics  are  found  enlarged  and  distended  with 
lymph,  and  the  connective  tissue  is  increased  in  amoiint 
and  infiltrated  with  lymphoid  corpuscles.  It  appeal's 
related,  therefore,  with  elephantiasis — a  condition  some- 
times found  co-existing  in  the  neck  and  other  parts  of  the 
body.  The  only  treatment  of  mucli  avail  is  excision  of  part 
of  the  organ.  The  removal  of  a  V-shaped  piece  has  been 
attended  -ff-ith  excellent  results.  It  should  be  done  before 
the  teeth  and  jaw  have  been  deformed  by  the  pressure. 

Acute  parexchymatous  glossitis,  or  deep  inflam- 
mation of  the  tongue,  may  be  due  to  mercmy,  fever, 
iodism,  injury,  and  stings  of  insects;  sometimes  there  is 
no  apparent  cause.  In  severe  cases  the  whole  tongue  is 
swollen,  and  protrudes  from  the  mouth,  interfering  with 
speech  and  deglutition,  and  sometimes  threatening  suffo- 
cation._  It  frequently  ends  in  absc(!ss.  It  is  often  attended 
with  high  fever  and  salivation,  and  may  be  quite  sudden  in 
its  onset.  Trcatmeid. — yhould  the  milder  means  applicable 
to  acute  inflammations  fail,  fn.'o  longitudinal  incisions, 
which  need  not  be  deep,  should  be  made  along  the  dorsum 
of  the  tongue,  and  the  swelling  will  usually  subside  in  a 
few  hours. 

SuppuuATiox  oil  ABSCESS  sometimes  follows  an  attack 
of  acute  glossitis ;  but  the  ])rec(Hling  inllamiiiation  may 
bo  HO  slight  as  to  1)0  overlooked.  Tlu^  abscess,  which 
then  forms  a  firm,  tense,  elastic!  swelling  in  the  sub- 
stance of  the  tongue,  may  bo  mistaken  for  a  gumma  or 
carcinoma;  but  the  (liagnosis  is  readily  made  by  an 
exi)lor.atory  puncture.  A  free  inci.sion  is  the  proper  treat- 
ment, the  cavity  filling  up  in  a  few  days. 
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ChEONIC     SUPERFICIAL     GLOSSITIS      also     knOTTIl^  as 

BsoSficMliyosis,  or  leucoplakia  of  the  tongue  is  a 
chZSti^fl^xmmatio;  of  the  mucous  membrane,  and  may 
S  indued  by  sypbilis,  excessive  smokmg,  --e  f orm^^ 
dvsrjeDsia  the  abuse  of  spirits,  ,i agged  teeth,  &e.  it  begms 
nrfwHemia  of  the  papillary  layer,  and  presents  at 
?his  siiri  ghtly  raised  red  patches  better  seen  i±  the 
toicue  be  diied.  Vhis  is  followed  by  excessive  growth  of 
epSelium,  the  cells  of  which  a-^me  a  horij-^a^^^^^^^^ 

feiniulatm^  ituL  ^   ^     of  the  affection,  however,  is  di^- 

or  ulceration  may  o/';^^- ^  .^^^^^^^ 

nito  the  substance  of        ^ongu^  -jU^^J,-,,  ,,,,  ot 

epithehomatou.     At  ti^^^^^^  eStheliimi.  the  tongue  then 

give  rise  to      ,  f  ^  i-ed.    The  disease,  except 

appearing  smooth,  glazed.      ^  ^^^^^ 

^hen  ulceration  occurs,  causes  lit  e  oi  ' 

gives  rise  to  no  ^convenience    ^^^^^  ,itheho- 

carefully  watched  for  '^^;.''\f^f4  mucous"  suVtace  of 

matous.    A  similar  condition  ot  the  m   ^^^  ^  ospeciallr 

the  lips  and  cheeks  is  a  common  ac^   1  -^^^ 

in  smokers  {.no,<W  7-  ;^;r4  'J  condiments, 

irritation,  ospcci^^^b- '^'i"  !^"^f ; '"^^^  given  where 

should  be  'ivouled-  antis>ph  btic  lu  . 
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tootli,  liot  pqje  stem,  &c.  {dental  or  irritahh  iileer).  Both 
varieties  are  generallj'  suijerficial,  and  unattended  -n-ith  the 
indiu-ation  and  infiltration  characteristic  of  epithelioma. 

The  dyspeptic  nicer  iisuallj'  occm-s  on  the  dorsum  of  the 
tongue  near  the  tip.  The  ulcei-ation  is  sometimes  exten- 
sive and  multiple,  and  is  often  accompanied  by  some 
superficial  glossitis  at  other  parts  of  the  tongue. 

The  dental  ulcer  is  situated  on  the  .side  of  the  tongue, 
and  generally  corresponds  with  a  carious  or  sharp  tooth. 
At  first  it  may  1)8  a  mere  superficial  red  abrasion,  but  if 
neglected,  it  becomes  a  distinct  ulcer,  irregular  in  shape 
and  sm'rounded  with  an  inflammatory  area.  The  edges 
are  abrupt  and  a  little  raised,  but  not  everted ;  the  base 
is  depressed,  sloughing,  and  sometimes  phagedenic,  but 
not  indurated  imless  the  ulcer  has  existed  some  time, 
when  it  may  become  callous.  It  is  always  unattended 
with  infiltration. 

Treatment. — In  the  dyspeptic  nicer  the  diet  and  liowels 
must  be  carefully  regulated,  bismuth  or  soda  in  infusion 
of  calumba  given  internallj%  and  soothing  washes  or  borax 
and  honey  applied  locallJ^  Caustics  must  be  avoided.  In 
the  dented  ulcer  any  offending  tooth  must  be  filed,  stojiped, 
scraped,  or  extracted,  in  short,  every  source  of  irritation 
removed.  The  ulcer  will  then  rapidly  heal,  but  if  neglected 
it  may  become  epitheliomatous.  On  the  first  ajjpearance 
of  infiltration,  therefore,  free  excision  is  imperative. 

Tubercular  ulceration  of  the  tongue  is  rare,  and  generally 
occiu's  in  young  adult  males,  the  subject  of  phthisis  or  of 
general  tuliercrdosis.  It  usuall}'  begins  as  a  small  iiimplo 
or  nodule  on  the  dorsum  of  the  tongue,  especialljr  near  the 
tip.  This,  after  a  shoi't  time,  breaks  down  into  a  I'otmd, 
oval,  or  ii'rogular  painful  ulcei'.  The  edges  are  slightly 
I'aised,  vertical,  inverted,  or  undermined,  sometimes 
slightlj- thickened,  but  never  everted  or  greatly  indurated. 
The  base  is  tmeven  or  uodular,  and  c(jvcred  by  coarse, 
pinld.sh-groy  gi'anixlations,  oi'  by  a  grey  or  yellow  shrod(h- 
sloirgh.  Sometimes  several  smaf](!r  ulcers  appear  around 
the  one  first  foiined,  and  coalesce  with  it.  Thcs  ulceration 
ixsually  progresses  in  s])ite  of  treatment,  the  patient 
dying  of  Imig  or  other  tul)ercu]a,r  a.Hec'tion.  The  absence 
of  gliuidular  eidargenunit,  of  induration,  and  of  signs  of 
sy])hilis,  along  with  the  presence  of  tubercle  elsewhere, 
and  the  characters  given  above,  should  servo  to  distin- 
guish it  from  syphilitic  and  ejnthelioniatous  nlceriition. 
Treatment  has  hitherto  be(;n  of  little  service.    Tlie  uIccm'" 
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howeyer,  maybe  soothed  by  Eerrier's  snuff  or  cocaine; 
or  if  tlie  constitutional  state  does  not  forbid  it  inay  be 
scraioed  by  a  Volkmann's  spoon,  and  dusted  witb  lodoiorni 
o?cauteriledwitb  nitrate  of  silver.  The  usual  constitu- 
tional treatment  for  tubercle  should,  ot  course,  at  tlie  same 

^'XmivS'^hSto^'^'"'  may  be  divided  for  practical  pur- 
poses into  the  superficial  and  deep;  the  former  conimonlv 
occurring  in  the  early,  the  latter  m  the  later  stages  of 

^^'^U^)'The  superficial  .leers  affect  the  side  of  the  tongue  and 
are  frequently  associated  with  similar  ulcers  on  the  bps, 
cheeks  alate  gums,  and  fauces.  They  ai-e  usually  of  an 
oval  or  iiregula^  shape  and  have  sharply  cut  edges,  an  ash- 
oiev  base,  and  a  surrounding  areola  of  mflammation.  They 
readily  di^sappear  under  the  influence  of  mercury,  and  the 
local  ap  lici  ion  of  a  lotion  of  nitrate  of  silver  or  chromic 
acid  These  ulcers  are  sometimes  associated  yith  a  heap- 
ing up  of  epithelium  similar  to  that  which  occurs  m 

"^r^'^rSeetl/c.,.  are  due  to  the  breaking  down  of 
syphmfic  gummata.  They  generally  occur  in  the  ce^ti-e 
of  the  dorsum  of  the  tongue  as  deep,  irregular  excava- 
tions^  b  raised,  slightly  concave  or  undermined  edge^ 
3  aTase  covered  with  a  yellow  slough  and  dehr,s  ot 
Wkino^down  tissue.  They  are  usually  suii-ounded 
DioaKiUp,  1^""  ^    hpaliu"-  thev  leave  characteristic, 

application  of  a  cloansnv  ip''  -r   'mi  loft  hv  tho^e 

,,„,„,ly  cauHC,  them  t..  W.    J  -  "  ^  «o  >,^*° 
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young  girl  witli  very  extensive  lupus  about  the  nose,  lips, 
and  moutli.  Scraping  with  Volkmann's  spoon  was  the 
ti'eatment  adoj^ted. 

Epithelinmatous  ulceration  is  duo  to  the  breaking  down 
of  an  epithelioma.  It  is  described  imder  ulcei'ation 
instead  of  amongst  new  growths,  as  in  consequence  of 
the  irritation  fi'om  the  teeth,  food,  and  the  movements  of 
the  tongue,  epithelioma  in  this  situation  very  rajndly 
ulcerates,  even  if  it  does  not  begin  as  an  ulcer  f  and  it  is 
fi-om  other  ulcers  rather  than  from  new  growths  that  it 
has  to  be  distinguished.  It  is  much  more  common  in 
men  than  in  women,  and  seldom  occurs  under  the  age  of 
forty.  Often  it  is  due  to  the  irritation  of  a  carious  or 
sharp_  tooth,  and  then  begins  as  a  dental  ulcer  ;  or  it  may 
arise  in  the  scar  left  by  a  sj^ihiHtic  ulcer,  or  foUow  upon 
the  condition  of  the  tongue  known  as  chi-onic  superficial 
glossitis.  _  Occasionally  it  begins  as  a  wart  or  pimple  in 
patients  in  whom  no  cause  for  it  can  be  assigned.  It  is 
most  common  on  the  side  of  the  tongue  opposite  the 
molar  or  bicuspid  teeth.  The  ulcer  is  irregular,  mth 
raised,  sinuous,  hard  and  everted  edges,  and  an  uneven, 
excavated,  or  warty  base;  while  the  tissues  around  are 
infiltrated  and  indurated.  Its  gi'owth  is  genei'ally  rapid, 
and  attended  by  pain  and  salivation.  If  allowed  to  take 
its  coTU'se  it  spreads  backwards  to  the  pillars  of  the  fauces, 
downwards  to  the  floor  of  the  mouth,  and  inwards  to  the 
opposite  half  of  the  tongue ;  whilst  the  submaxillary,  and 
later  the  IjTiii^hatic  glands  in  the  neck  become  enlarged, 
and  the  parts  about  the  angle  of  the  jaw  infiltrated  and 
matted  together  by  the  disease.  Secondary  ulcers  then 
form  fi-om  the  breaking  doM-n  of  the  glands*  in  the  neck, 
and  the  ])atient  dies,  worn  out  l)y  pain  and  irritation,  or 
exhausted  by  hfemorrhage,  but  like  epitholiouia.  in  other 
parts  it  seldom  becomes  disseminated  in  distant  organs. 
Trmtmcnt.—EaxlY  '^nd  free  extirpation  ought  in  every 
mstance  to  be  imdortakou.  But  when  the  disease  has 
attained  some  magnitude,  the  propriety  of  removal  boconios 
a  question,  and  opinions  differ  under  what  circumstances  it 

ought  to  be  atti'm])tcd.    Its  removal  is  contra-iudicat(>d  •  

1,  when  it  has  extended  so  far  b.-ickwards  tliat  the  fln-^or 
cannot  reach  healthy  tissue  b(,yond  it ;  2,  wlien  the  tongue 
IS  himly  bound  down  to  the  iloor  of  the  mouth ;  3  when 
the  glands  not  only  below  the  jaw,  but  deep  in  the  n(>ck 
arc  much  implicated  :  and  4,  wlion  the  patient  is  too  weak 
or  enfeebled  by  age,  or  emaciated  from  tlio  disease  itself 
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or  from  disease  of  other  organs,  to  stand  an  operation. 
Moderate  enlargement  of  the  glands,  and  slight  mfiltration 
of  the  floor  of  the  mouth,  do  not,  m  my  opinion  forhid  an 
operation  (especially  if  the  patient  is  suffering  h-om  much 
piin,  and  is  otherwise  in  good  health),  PE^Y^^^'l  f^'^.,^^^^^ 
of  the  affected  parts  can  he  got  awaj'.    Whei'e  the  disease 
is  regarded  as  beyond  the  reach  of  ex  irpation  he  pa  n 
and  salivation  may  often  he  relieved  by  stretchmg  oi 
hiding  the  gustatory  nerve.    This  can  readily  be  done 
bTmaking  a  small  incision  transversely  from  the  la.t 
molar  tooth  through  the  mucous  membrane  to  the  .ide  of 
the  tongue,  then  passing  an  aneui-ism  needle  mto  the 
woimd,  and  hooking  up  the  nerve,  ^hich  is  here  qmte 
ruerficial.    Cocaine,  or  morphia  and  glycerine,  mav  be 
painted  on  the  part,  whilst  the  patient's  remammg  brief 
ipin  of  hfe  may  be  rendered  bearable  by  mcreasmg  doses 

,,-ozSnf  not  uncommon,  and  maj^  be  clistmgmshed  from 
Epithelioma,  into  which  they  are  hable  to  degenerate  a. 
ap-e  advances,  by  the  absence  of  mdui-a  ion  about  theu- 
age  auvanLi.o,     j         .         ,.„-„in-c.prl  with  the  knife  or 


Se  TTev^sho^dTeS^^  removed  with  the  knife  or 
scissors  T>..scnZar  tomrmrs  or  nceri  are  occasionaUy  met 
'S  and  may  be  destroyed  by  the  galvano-cautery,  or 
™ved  by  the  ligatiu-e  or  knife.  Fibrous,  fatty,  myro- 
lemoveci  oj  lul,    ^  .,,„..;„„„,„/oi/,s  tumours  other 


matous,   s'arcomatous,  and  !;:XTeen  de- 

thnn  the  epithelial  variety,  which  has  aheady  been  ae 
Sed  undci  epitheliomatous  ulceration  ai-e  too  i-are  m 
Jhe  toiXe  to^  caU  for  ftu-ther  remark      For  mucous 
t^e^and  g.mnuUa  see  Syphihs  of  the  Tongue. 

Syphilis  of  the  toxgue  may  occm  .i>>  .  l.  i  in  iai> 
chancre  2.  Mucous  tubercles.  3.  Superfacial  glossiti..  4 
sTuwficial  and  deep  iilccration;  and  o.Giunmata.  Frnuary 

'co^olhS  Jilou.  U  .t  first  natua,.!  u.  a„l»ava„c,, 
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but,  as  tlie  gumma  softens,  it  gives  way,  and  a  deeii 
sj7)hilitic  nicer  is  iDroduced.  Iodide  of  potassinm  is  the 
remedy. 

Excision  of  TnE_  tongue  may  be  iiorforniod  in  many 
Trays.  Only  those  in  most  general  nso  will  be  bere  de- 
scribed. They  will  be  considered  imder  the  heads  of, 
excision  with  (1)  the  knife,  (2)  the  ecrasem-,  (o)  the 
scissors,  (4)  the  galvano-cauterj-. 

1.  Excision  ivitli  the  knife,  on  account  of  the  profuse 
hfemorrhage  which  attends  it,  is  only  applicable  when 
the  anterior  portion  of  the  tongue  reqnii'es  removal.  Tlie 
tongue  should  be  drawn  well  forward  and  the  diseased 
portion  cut  away  with  one  sweep  of  the  knife,  and  the 
bleeding  vessels  tied. 

2.  The  ecraseiir  is  frequently  used  at  St.  Bartholomew's." 
The  mouth  having  been  widely  opened  by  a  gag,  two 
ligatiu-es  are  passed  through  the  tongue,  one  on  either  side 
of  the  tip,  and  the  mucous  membrane,  where  it  is  reflected 
from  the  tongue  to  the  jaw,  is  divided  with  scissors  along 
with  some  of  the  fibres  of  the  genio-hyo-glossus.  The 
mucous  membrane  covering  the  dorsum  of  the  tongue  is 
next  divided  in  the  middle  line  by  a  bistoury  froui  the 
tip  as  far  back  as  to  be  well  beyond  the  disease.  This 
allows  the  tongue  to  be  readily  split  with  the  fingers  into 
two  halves.    The  cord  of  the  ecraseur  is  now  passed  over 
one  half,  and  well  behind  the  disease,  and,  if  the  whole 
tongue  is  to  be  removed,  the  cord  of  a  second  ecrasour 
over  the  other  half.    The  cord  being  tightened  by  screw- 
ing u]3  the  ecraseur,  the  tongue  is  cut  through.  The 
lingual  artery,  with  the  gustatory  nerve,  is  drawn  out  in 
the  foi-m  of  a  loop  by  the  cord  of  the  ecraseur ;  a  ligature 
should  be  passed  round  the  artery  with  an  an(jurism 
needle,  and  the  artery  severed  in  front  of  tlie  ligature. 
The  _  anterior  part  of  the  tongue  will  now  coino  away* 
leaving  the  ligatiu'e  on  the  artery  in  the  stump  of  the 
tongue.    The  above  is  a,  slight  modification  of  the  opera- 
tion introduced  by  Mr.  Morraut  Baker. 

3.  Exrddon  with  Lhc  sc/s.sor.s  as  ])ractisod  by  Mr.  Wliito- 
nead,  consists  in  drawing  the  tongue  well  'for\va,rd  by  a 
hgature  through  its  tip,  dividing  the  frionuui,  a.nd  tlioii 
soparatmg  the  tongue  from  its  attachmouts  by  a  series  of 
short  snips  with  blunt-pointed  sciss(n-s,  tying  the  lin.nvil 
art(;ries  as  they  are  cut.  To  prevent  luonlorrhage  durinrr 
the  operation,  some  Surgeons  first  tie  the  lingual  artery 
m  tlie  neck,  a  proceeding,  however,  which  is  quite  un- 

II  II 
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necessary    and  adds  to  the  danger  of  the  operation; 
wMst  some,  for  fear  of  blood  entering  the  trachea,  per- 
t  ache'otomy,  and  plug,  the  trachea  « 
tamnon  cannula.    When  this  is  done  the  cannula  is  otten 
S  in  fox  several  days  after  the  operation  for  the  pur- 
S  excluding  sepJic  discharges  from  tl^e  -^^^^^^^^^^^^^^^ 
nnrl  SO  ureventing  septic  pneimioma.    ihe  acl\anta  es 
Ximed  L  the  sSissors  versus  the  ecraseur  are  that  a 
'leaner  cut  siu-face  is  left  and  consequently  that  the 
tSgeon  can  be  more  certain  of  haymg  ^-e-o^^d^^J^f  ,t 
of  the  disease,  that  less  sloughing  occur^  and  th^t  the 

r  £gi^  -^sM^  of^^» 

hence  cannot  be  dra.^n  forward  o^'  tbe  mouth  cannot  b^^^ 
Tam  not  convinced  that  moi^  J^l  to  nat  the 

verticaUy  cMed  m  the  ^-^^-^^  ^nce  ^^^^^^^^^  lower 
tinned  on  each  side  tor  '^.^l^^^VX  '^puits  dissected 
border  of  the  ramus  of  the  ^  aw  the  PaiU^ 

2:niio"e^ends       bach^  K«cd^^^^^^ 
tongue  by  an  incision  from        /^^^^^^^^^^  „l„„ls 
hv<rid  bono,  and  thence  to  the  ' 

and  tying  the  lingual  artery  .Lidd  be 

During  the  rcMUoval  of  the  ^^^.^^  .^^  ^lose  (Junk^^^^^ 

administered  by  a  tube  passed  tl^^o^      ^^f  "  trachea 
method),  or  if  tracheotomy  is  periormed,  and  tnc 
plugged,  through  the  canniila.  ^^^^^  ^-^^ 
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frequentlj^  syrmgiug  tlie  mouth  with  Goudy's  or  other 
antiseptic  iluitl.  Some  Sm-geons  recommend  feeding  with 
a  tube  for  the  first  few  days,  or  by  the  rectiun.  It  is 
well  to  leave  a  ligatiu-e  thi-ough  the  stump  of  the  tongue, 
so  that  should  recurrent  hcemorrhage  occm-,  it  may  be 
di-awn  forward,  and  the  bleeding  vessel  more  easily 
seciu-ed.  Here  it  may  be  said  that  bleeding  can  always 
be  arrested  temporarily  either  by  passing  the  finger 
mto  the  pharynx,  and  pressing  the  remains  of  the  tongue 
agamst  the  mner  surface  of  the  jaw,  or  by  Lockwood's 
clamp,  which  compresses  the  Imgual  artery. 

DISEASES  OF  THE  UVULA,  PALATE,  FAUCES, 
TONSILS. 

UVULITIS,  or  inflammation  of  the  uvula,  is  a  frequent 
accompanunent  of  pharyngeal  catarrh.  The  uvula  appears 
red,  swollen,  and  ocdematous,  and  often  considerably 
elongated.  If  the  inflammation  does  not  yield  to  the 
remedies  employed  for  the  catarrh,  scarification  should  be 
practised. 

Elongatioiv-  of  THE  UVULA  may  depend  upon  chronic 
cataiTh  of  the  pharjaix,  or  upon  contUtions  similar  to 
those  leadmg  to  chronic  enlargement  of  the  tonsils.  The 
elongated  uvula  may  come  into  contact  with  the  back  of 
the  tongue,  or  even  with  the  mucous  membrane  of  the 
larynx,  and  m  either  case  is  productive  of  a,  troublesome 
tickhng  cough.  If  astringents  fail,  the  end  of  the  uvula 
may  be  amputated. 

Cleft  p.vlate  is  a  congenital  defect  due  to  an  arrest 
of  development  of  the  processes  \^'hich  normaUy  o-row 
mwards  from  the  superior  maxillarv  and  palate  bones 
and  nieetmg  each  other  and  the  yomcr  in  the  middle  line' 
and  the  premaxilLiry  bono  in  front,  foi'in  tlie  hard  and 
soft  palate.    This  arrest  of  dovcl<J2)mcnt  may  b, complete 
the  hssuro  extending  in  tlio  middle  Hue  tlirough  the 
nvula  and  the  soft  and  hard  palate,  and  thence  tfi-ough 
the  alveolar  process  in  the  lino  of  suture  either  on  one  or 
both  sides  oi  the  premaxillarv  bone;  (Fio-.  Uo]     If  will 
m  this  ciise  be  generally  combined  with  donbleov  sinol 
hare-lip  respectively.    Wlien  the  arrest  is  oulv  parti^d  tho 
clolt  may  extend  through  tl.e  uvula  aloue,  or  t  u^o    h  the 
«o  t  palate  as  well,  or  the  soft  ;nul pa,rt  of  the  1  n  nKto 
Whilst,  m  other  instances,  the  alveolar  i.roc       o  y 
one  or  both  sides  of  the  uuddle  line  may  be  notS,  ^ 

H  II  '2 


468 


DISEASES  OF  REGIONS. 


occui's  SO  often  in  hare-Up.  The  vomer,  which  is  con- 
tinuous in  front  with  the  premaxiUary  bone,  either  pre- 
sents a  free  border  in  the  middle  of  the  cleft,  or  is 
attached  to  one  or  other  margins  of  the  cleft.  The  conse- 
auences  of  cleft  palate  vary  with  the  age  of  the  patient  and 
ixtent  of  the  cleft.  In  infancy,  suction  and  deglutition  are 
seriouslv  interfered  with;  whilst  later,  the  yoice,_ articu- 
lation, taste,  smell,  and  hearing,  may  all  be  impau'ed.  _ 

Treatment. -The  infant  if  imable  to  take  the  breast  m 
an  erect  or  semi-recumbent  postiue,  must  be  ted  witli 
the  mother's  milk  by  a  spoon  passed 
well  to  the  back  of  the  mouth,  or  by 
a  feeding-bottle  with  a  large  teat  to 
act  as  a  plug  to  the  cleft.    The  ope- 
ration for  the  cm-e  of  the  deformitv 
should  be  imdertaken  before  the  child 
begins  to  speak,  which  is  generally 
about  a  vear  later  than  usual :  but  not 
in  infancy,  as  bleeding  is  then  badly 
borne,  and  the  cleft  of  the  bony  palate 
diminishes  in  width  during  the  tost 
thi-ee  years  of  life.    Infants,  more- 
over lire  verv  liable  to  such  ailments 
as  catarrh  of"  the  phar:sTix  and  lungs, 
and  coughing  and  sneezing  tend  to 
tear  the  parts  asunder.    The  clett  m 
the  hard  and  soft  palate  should  be  closed  at  the  sanie 
time     Hare-lip,  if'present,  should  be  operated  on  m 

^SvJoraphy  or  closure  of  the  soft  palate.  Chloro- 
foSS"  been  given  by  Junker  s  apparatus  with  the 
tube  rs  ed  throi^g'h  the  nose,  and  the  mouth  x^idcly 
tulx,  passcu  »  ^^-1^  depresses  the  tongue  at 

nvl  then  united  by  horsehair,  the  P  J  ^^^^^^^^^ 

wh-o    The  wire-sutures  are  best  passed  by  Smith  s  need  e. 


Fig.  14o. — The  lines 
of  suture  in  the 
liard  palate. 
(From  Fergusson.") 
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sIlomti  in  Fig.  148,  and  as  the  point  of  tlie  needle  pro- 
trudes from  the  pahxte,  the  end  of  the  horsehair  seized 
and  drawn  out  Ly  the  suture-catcher  (Fig.  149)  and  the 
needle  withdraw.    The  silver  sutures  should  be  fastened 


Fio.  Ii6. — Smith's  gag  for  cleft  palate. 

by  the  wii'e-twister  (Fig.  150)  and  cut  off  short,  care 
being  taken  to  hold  the  edges  of  the  cleft  merely  in  appo- 


FiG.  147.  — Smith's  needle  for  passing  wire-siitures  in  cleft 
palate. 


sition  and  not  to  apply  any  tension.  The  horsehair  should 
be  tied  with  a  ti-eblc  Surgeon's  knot.    When  the  parts 


Fio.  148. — Smith's  palate  needle  for  passing  horsehair  sutures 
in  cleft  paliite. 

have  been  brought  together  any  undue  tension  sliould  bo 
relieved  by  making  hiteral  incisions  through  each  .side  of 


Fio.  149. — S  u  tu  re  •  catch  c  r. 


the  soft  palate  paridhd  to  cleft  and  just  internal  to  the 
Hamular  process  with  a  tenotome  on  a  long  liandle.  Ey 
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ttese  incisions  the  levator  palati  muscles  are  divided.  Tlie 
palato-pharyngei  ma}^  also  be  divided  if  necessary  by 
notcbing  tbe  posterior  pillars  of  tbe  fauces  -with  scissors. 


Fio.  150.— Wire-twister. 


Uranoplasty,  or  closure  of  tbe  bard  palate.  Tbe  soft 
palate  baving  been  previously  brougbt  togetber  m  the 
way  described,  tbe  opercation  on  the  bard  may  be  begun  au 
that  stage  where  the  tension  becomes  such  that  the  soft 

parts  can  no  longer  be  brought 
together.    Tbe  edges   of  the 
cleft  having  been  paved,  an  in- 
cision from  a  quarter  to  three- 
quarters  of  an  inch  long  should 
be  made  on  either  side  of,  and 
parallel  to,  the  cleft  through  the 
muco-periosteiun  down  to  the 
bone  (Fig.  151,  E,  e).  It  should 
fall  a  little  distance  from  the 
alveolar  process,  so  as  to  avoid 
wouncbng  the  anterior  palatme 
artery.    Into  one  of  these  inci- 
sions a  raspatory  or  an  aneu- 
rism needle  with  a  short  curve 
should  be  introduced,  and  the 
muco  -  periosteimi  separated 
from  the  bono  along  tbe  whole 
length  of  the  cleft  in  the  bard 
palate,    avoiding  the  neigh- 
bourhood of  the  posterior  pala- 
tine foramen,  through  which 
the   anterim-   iialatine  artery- 
runs.    Tbe  attachment  of  the 
,  muco-periostoum  to   the  pos- 
terior margin  of  the  hard  palate 

Should  be  divided  by  curved  scissors  P='^^«\^f  ^wlriw;! 
cleft  and  behind  tbe  soft  palate  whu-b  shoidd  be  hawn 
forwards  to  facilitate  this  step  ..f  the  operation.  1  essiue 
should  bo  made  upon  the  parts  with  a  small  fPO"S<^^bj  ^"l 
aS  ant,  whilst  the  muco-periosteum  is  being  separated 


Fig.  151. — Position  of  tlie 
lateral  incisions  in  tbe 
operation  for  cleft  of 
Lard  palate.  E,  E,  tlie 
lateral  incisions  through 
the  muco  -  periosteum  ; 
the  dotted  line  indicates 
the  line  of  junction  of 
the  hard  and  soft  palate. 
(From  Bryant's  Surgery. ) 
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in  like  manner  on  the  opposite  side.  Wire-sutures  should 
now  be  passed  in  the  way  desciibed  for  imiting  the  soft 
palate,  and  anj-  tension  relieved  by  prolonging  the  cuts 
made  for  the  "introduction  of  the  raspatory  forwards  or 
backwards  as  the  case  may  require.  Htemorrhage,  though 
often  sharp,  is  seldom,  however,  severe,  and  may  gene- 
rally be  stopped  by  pressiu-e  or  syringing  with  ice-cold 
water,  the  head  being  turned  over  to  one  side  to  let  the 
blood  escape,  or  if  it  becomes  serious  by  plugging  the 
posterioi'  palatine  canal  with  a  small  peg  of  wood. 

After-treatment. — The  patient  should  be  fed  on  iced 
milk  for  the  first  daj^,  and  then  on  soft  food  for  a  fort- 
night. The  sutures  may  be  loft  in  for  throe  weeks  or  a 
month  ;  if  the  patient  is  unruly  they  should  be  removed 
undei'  chloroform.  The  cleft  ought  to  heal  by  the  first 
intention,  and  the  lateral  cuts  for  taking  off  tension  by 
gramilation.  If  a  poi'tion  of  the  cleft  fails  to  unite  by 
the  first  intention  it  will  often  heal  up  subsequently  by 
gi'anulation ;  if  not,  a  second  opei'ation  must  be  undei- 
taken.  It  is  somewhat  doubtful  w"hether  the  muco- 
periosteum  ossifies. 

Acute  tonsillitis  may  be  the  result  of  taking  cold  in 
a  person  in  feeble  health,  or  the  subject  of  the  rheumatic 
diathesis,  or  who  from  previous  attacks  has  become  pi'e- 
disposed  to  the  disease ;  sometimes  it  is  due  to  septic 
jjoisoning,  as  from  the  inhalations  of  sewer  gas  ;  or  it  uiay 
occur  in  the  coiu'se  of  other  diseases,  as  scarlet  fever. 
Signs. — It  geneiiilly  begins  with  a  slight  chill,  or  even  a 
rigor,  followed  by  a  high  temjierature,  furred  tongue, 
offensive  breath,  salivation,  pain  darting  to  the  ear  and 
increased  on  swallowing,  and  swelling  of  the  glands  behind 
the  angle  of  the  jaw.  If  the  mouth  can  be  sTifiiciently 
opened  one  or  both  of  the  tonsils  are  found  to  be  red  and 
swollen,  and  often  in  contact,  blocking  \\\)  the  fauces.  The 
neighbouring  parts  are  congested  and  swollen,  and,  in  the 
variety  known  as  follicular  tonsillitis,  a,  secretion  is  seen 
oozing  from  the  mouths  of  the  iuHained  follicles.  Tlio 
inllaiuination  may  now  subside,  or  terminate  in  supjnira- 
tion  {i/K-ivsy),  which  "inay  be  known  by  tlie  jiain  becoming 
of  a  throbbing  (;liaractor,  and  a  sense  of  fluctuation  or 
softening  on  palpation.  Trmfment. — At  the  onset  a,  sl\arp 
pm-ge  should  be  given,  whilst  largo  doses  of  perchlovidc; 
of  iron,  (juinino,  or  salicylate  of  soda,  Avith  tlie  local  in- 
sufflaticms  of  bicarbonate  ot  soda,  may  be  tried  as  ahor- 
tives.    Where  sujjpurution  threatens",  the  throat  should 
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be  steamed,  and  hot  camomile  mattresses  or  linseed  poul- 
tices applied  externally.  As  soon  as  tie  abscess  has 
formed,  an  incision  should  be  made  with  a  bistoury, 
wuarded  by  wrapping  it  round  with  sticking-plaster,  to 
within  half  an  inch  from  the  end,  and  directing  the  pomt 
towards  the  middle  line  to  avoid  rnjiuing  the  tonsillar 
arteries  and  the  internal  carotid. 

Chronic  enlargemetsT  of  the  tonsils  consists  oi  a 
hypertrophy  of  the  normal  tissue  of  the  tonsil,  and  is  A-ery 
common  in  strumous  childi'en,  in  whom  it  is  freciuently 
associated  with  adenoid  growths  in  the  vault  of  the 
pharynx.    At  times  it  appears  due  to  oft-repeated  attacks 
of  acute  tonsiUitis.    The  symptoms  to  which  it  may  give 
rise  are  :  a  nasal  tone  of  voice  ;  a  peculiar  vacant  expres- 
sion, acquired  bv  the  child  constantly  breathing  with  the 
mouth  half  open;  regurgitation  of  fliuds  through  the 
nose  ;  snoring  during  sleep  ;  distressing  dreams,  from  the 
imperfect  aeration  of  the  blood  ;  and  oft-rccm-rmg  attacks 
of  acute  or  sub-acute  tonsillitis;  whilst  deafness, _ from 
impHcation  of  the  Eustachian  tube  and  middle  ear  in  the 
chronic  inflammation,  inav  sometimes  be  induced,  and  even 
an  alteration  in  the  shape  of  the  chest,  and  possibly 
phthisis.    The  tonsils  appear  irregularly  enlarged  otten 
ahnost  blocking  up  the  fauces,  but,  imless  inflamed  ot  a 
natm-al  colom-,  or  perhaps  slightly  paler  than  uatiu-al 
rf,.,atment.—lYi  voung  children  the  affection  nAxv  be  ciu-ed 
by  persistent  painting  with  the  tincture  of  pcrchlonde  ot 
iron  or  tincture  .of  iodine,  combined  with  the  internal  iise 
of  cod-liver  oil  and  syrup  of  phosphate  of  u'on.    In  older 
children,  or  whore  the  tonsils  are  much  enlarged,  thev 
should  be  excised,  either  with  the  knife,  or  better.  vat\x 
the  guillotine,  and  this  should  be  done  before  the  voice  lia.- 
becoino  seriously  affecttnl  or  other  mischiet  has  ensued. 
The  hiemorihago  attending  the  .operation,  though  usualh 
slight,  has  at  times  been  alarniing.    Un;gbng  with  c.>ld 
water  will  generally  stop  it;  but  if  this  fails,  ice  o 
astringents,  as  tannic  acid,  or  pressure  Avith  ^  Pono 
guarded  with  lint,  will  nearly  always  succeed.  .  ; 
bleeding  vessel  be  seen,  it  should  be  tied  or  twisted  In 
exceptional  <'ases,  the  internal  carotid  has  had  to  be  tied 

■  Ulceration  of  the  fauces  and  tonsils  may  be 
simple  Lrangrenous,  svphilitic,  strumous,  and  mabgnaut. 

.Ucraiiol  the  so-called  ulcerated  sore  throat 
is  n-encrally  the  result  of  debility,  induced  I'y.over-woik 

n  a  close  atmosphere,  and  hence  is  frequent  in  workers 
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in  hosi^ital  wards,  wliere  it  is  known  as  hospital  sore- 
throat.  Change  of  air,  a  nom'ishing  diet,  quinine,  and  port 
wine,  with  a  gargie  of  chlorate  of  potash,  will  usually 
relieve  it.  If  neglected  it  may  assiune  a  gangrenous  form, 
and  extensive  sloughing  may  then  ensue,  with  constitu- 
tional sym]itoms  of  blood-poisoning,  which  often  prove 
rapidly  fatal.  Stimiilants  and  fluid  nourishment  should 
ho  frequently  administered ;  and  quinine,  perchloride  of 
iron,  or  ammonia  and  hark,  given  internally.  Tracheo- 
tonay,  if  the  larynx  becomes  invoh-ed,  may  be  necessary. 

iSi/pJuliiic  ulceration  may  be  superficial  or  deep.  The 
superficial  ulcers  are  common  in  the  early  stages  of 
syphiHs,  and  may  be  accompanied  by  mucous  tubercles. 
Lccp  idcers,  due  to  the  breaking  down  of  giuimiata,  occm- 
in  the  later  stages  as  irregular  excavations  with  sharply 
out  edges  and  a  sloughy  base,  but  are  unattended  witla 
mdm-ation.  On  healing  thoy  are  often  productive  of 
much  contraction  (see  Pharyngeal  Sienosis,  p.  495), 

The  so-called  stnmiom  ulceration  occurring  in  strumous 
chilcli-en  bears  a,  general  resemblance  to  the  syphilitic, 
and_  is  believed  by  some  really  to  be  the  result  of  con- 
genital s.MDhiHs.  Like  the  s^qihilitic  it  may  lead  to 
extensive  destruction  of  the  parts. 

Muliqnant  ulceration,  is  duo  to  the  breaking  down  of 
epithehomatous  and  sarcomatous  growths.  It  may  be 
know^l  by  the  sinuous,  everted,  and  indurated  edges  of 
the  ulcer  and  other  signs  of  malignancy. 

Tr.MotTRS  OP  THE  tojVSIL.— -Swrcooia  and  epithelioma 
occasionally  occur  in  the  tonsil.  Thoy  grow  rapidly, 
soon  affect  the  ljmi])hatic  glands  in  the  liock,  and  extend 
to  surrounding  parts.  Unless  detected  and  removed 
wlulst  tliey  arc  quite  small  and  localized  to  the  tonsil 
thtrs-  are  beyond  the  roach  of  surgerv.  Other  tumours 
m  this  rcgicm  arc  very  rare. 


DISEASES  OF  TT[E  (iUAFS  AXD  .7AAVS. 

HYPEimioriiY  of  the  gums  lias  l)een  observ(Hl  as  a 
coiigciuhil  aft'(Htion,  and  may  be  nu^t  with  wliore  thcr'o 
IS  ..vcrcrowd.ng  of  the  t.^eth  as  a,  h.bulated  fringe-liko 
growth  of  tin,  gums  which,  in  severe  cases,  may  so  sur- 
round the  tectli  that  tli.y  a],pear  as  if  buried  in  it. 
Ihe  hypertrophicd  portion  should  bo  shaved  olf,  and  ono 
or  more  of  the  tcctli  extracted. 
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Polypi  of  the  gums,  as  they  are  called  are  merely 
overgrowths  of  the  little  tongue  of  gum  between  the 
teeth  and  appear  generally  to  depend  on  the  presence 
of  tt^tai  or  Ses.  ^The  offending  tooth  should  be  scaled, 

^T^^^-^^rty  growths,  occasionally  occju  on 
the  gimis.  They  are  generally  pedimculated,  and  can 
be  readily  snipped  off  with  scissors. 

ivoioY  ovis  may  occur  as  the  result  of  scur^-y  or 

the  abuse  of  mercury,  and  ^^'f.  J""^'^*™'^^^  ^^1,^ 
striuuous  children.     The  condition  is  often  associated 
w  trsuperficial  ulceration.    The  trea^.n en ^_ consists  m  the 
remoyal  of  the  cause,  the  use  of  an  astrmgent  mouth- 
wX  aud  the  constitutional  remedies   appropriate  to 

"S^S^CESS  may  be  ,uite  superficial  ^-l^^ 
nnd  merely  require  a  shght  puck ;  or  it  maj  toim 
'  JounriSfani  of  a  carious  tooth,  .-^  then  either  m^^^^ 
its  way  to,  the  sm-face  by  the  side  of  the  tootii,  oi 
expand  the  alveolus  and  perforate  the  bone  In  the 
httei  case  it  imiy  track  below  the  reflexion  of  the  mucous 
me'niilTe  L^^^  the  giuns  to  the  che.k  aud  poni^^^ 

^:^lKt  fomentations  and  bi.ad-p 

inside  the  mouth,  and  the  sinus  ^^^J^J^^^^i"^  ^^^^^^^^ 

"^t^rS^s  'oterly  employed  to  sig- 

nig^S^uZr  giwiug  ^^^^^ 

of  fibrous  tissue,  but  ^^ay  sometimes  cor^am  a  ^c^^^^^^^^^ 
loid  cells.    They  frequently  appear  to  depeml  "P«^ 
nitation  of  cai-ious  stumps,  and  ^P^^^S  t^Xnt-^as  a 
odoutal  nun.dnaue  liunig  ^  J'^g^feween 

swelling  of  the  little  tongue-like  pu  cc.s  ot 
the  teeth,  as  tl-Y.  "^-oa^o  m  sizx  ttie^^ 
fleshy    crcumscnbod,    smooth,   oi    ^^o""!'^  when 
cSe  growths,  covered  by  mucous  membiane.  ^^hen 
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they  have  existed  some  time  ulceration  of  the  surface 
may  occm-  and  the  teeth  become  loosened  or  fall  out. 
Treatmeitf. — Thej^  should  be  excised  with  bone-forceps 
or  a  small  saw,  taking  care  to  cut  away  a  small  'piece 
of  the  bone  beneath,  as  otherwise  they  are  apt  to  return. 
"When  quite  small  they  may  be  shaved  off  and  the  bone 
at  theii-  base  slightly  gouged  away,  and  the  oifending 
tooth  or  teeth  removed. 

Myeloid  sarcoma  [myeluid  epulis)  is  occasionally 
met  with  in  the  gums  as  a  I'apidly-gi'owing  vascirlar 
tumour  of  a  piu-plish-red  coloiu'  and  soft  spongy  con- 
sistency. It  should  be  verj-  fi'eely  removed,  as  other- 
wise it  will  return.  The  hasmorrhage  during  remo'\-al 
is  generally  free,  and  may  require  the  actual  cautery 
to  restrain  it. 

Epithelioma  [mnh'gnant  epulis)  of  the  gmns  is  rare. 
In  the  uppei'  jaw  it  has  a  marked  tendency  to  creep  up 
into  the  antriun  and  to  simulate  caries  or  necrosis  of 
the  jaw.  Free  excision,  with  removal  of  the  ujiper  jaw 
if  the  antrmn  is  involved,  should  l)e  undertaken  if  there 
is  a  fair  chance  of  getting  the  whole  of  the  disease  away 
and  the  glands  are  not  much  involved. 

Inflammation  .vnd  abscess  of  the  antrum  is  gene- 
rally due  to  the  irritation  of  the  fang  of  a  carious  tooth. 
It  is  attended  with  deep-seated  pain,  followed  by  swell- 
ing, a'dema,  heat,  and  redness  of  the  cheek  and  lower 
eyelid,  and  when  very  acute,  by  sharp  constitutional 
distru-bance.  The  pus  may  overflow  into  the  nose,  or 
escape  by  the  side  oi  a  tooth ;  or,  in  other  instances, 
may  distend  the  cavity  and  cause  the  bony  walls  to 
bulge.  The  treutmmt  consists  in  providing  a  free  exit 
for  the  jius  as  soon  as  formed,  either  by  removing  the 
carious  tootli  and  jierforating  the  antriun  through  the 
bottom  of  the  alveolus,  or,  if  the  teeth  are  sound,  by 
perforating  the  anterior  Widl  within  the  mouth  through 
thc  canino  fossa.  Tlio  cavity  should  then  be  kept  aseptic 
by  iodoform  or  other  antiseptic. 

Closure  of  ihe  jaws  is  the  term  ajipliod  to  a  con- 
dition in  which  the  lower  jaw  cannot  be  opened,  at 
least,  not  to  any  extent.  It  may  l)o  duo  to— 1,  spasm 
of  the  massetor  muscle,  cons(Hiu(nit  on  the  irritation  at- 
tending the  eruption  of  a  wisdom-tooth  for  which  there 
IS  not  room;  2,  cicatricial  contra(!tion,  following  idcera- 
tion  of  the  mucous  membrane  induced  by  cancrum  oris 
syphilis,  lupus,  the  abuse  of  mercury,  &c. ;  and  3,  rarely' 
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ankylosis  of  the  tempero-maxiUary  jomt.  Treatmerd 
men  dependent  upon  the  eruption  of  a  wisdom-tooth,  the 
second  molar,  as  that  is  usually  the  first  to  decay,  should 
be  removed  to  make  room  for  the  wisdom-tooth.    \N  hen 
the  tooth  itself  is  cut  in  a  faulty  position  it  must  be 
extracted.  When  dependent  upon  cicatricial  contractions 
the  forcible  opening  of  the  mouth  by  a  screw-gag  and 
maintaining  it  open  by  a  cork  placed  between  the  teeth 
will,  in  slight  cases,  suffice.    In  other  instances  I  have 
found  division  of  the  cicatricial  bands,  and  sulisequently 
keeping  the  jaws  separated,  successful,  although  this  pro- 
ceeding does  not  appear  to  have  always  answered  in  the 
hands  of  others.     When  the  bands  are  very  dense  or 
the  closm^e  depends  upon  ankylosis  of  the  tempero- 
maxillary  joint,  a  new  articulation  must  be  made  by 
dividing  the  ramus  of  the  jaw,  and  removmg  a  wedge- 
shaped  piece  in  front  of  the  contractions. 

Neckosis  of  the  JAWS.-Necrosis  is  more  conunon, 
and  when  it  occm'S,  more  extensive  m  the  lo^^r /l^^^l^ 
in  the  upper  jaw,  a  fact  due  m  part  to  the  poore  blood- 
supply  of  the  former,  and  m  part  to  the  precblection 
of^ieJrosis  for  compact  rather  than  for  cance  ous  bone 
Though  the  necrosis  may  affect  the  whole  of  the  pw  it 
is  more  often  Hmited  to  the  alveolar  P^^f^ 
anterior  waU.    The  teeth  may  loosen  ^^^^'V / -^11  «f '  }  ^ 
•it  times  they  retain  their  connection  with  the  giuu* 
fnd  iemai^^:L/^.  after  the  removal  of  the  -qiiestrum. 
The  causes  of  necrosis  of  the  :,aw,  as  of  i^fcro.i.  else- 
where   o.enerally  depend  upon   mfiamniation   of  the 
^er  osteum  or  blue,  Vhieh  in  the  case  of  the  ,awj> 
iiears  especiallv  to  be  induced  by  the  fumes  of  phos- 
homs    he  abuse  of  mercury,  carious  teeth  m  strumous 
S  ccts,  s^diilis,  the  exanthemata,  cancrmu  oris,  an 
la   ly   injury,  as  in  extracting  a  ^ooih  Phosphorous 
n:^:;s  il  generally  believed  only  to  affec^  ^y^;^^j-^ 
of  carious  teeth,  but  some  maintain  that  it  is  a  local 
manifestation  of  a  general  phosphorous  poisoumg     It  ^ 
much  less  common  since  the  amorphous  P^^^. 
uhorus  has  been  used  for  making  matches.     ihe  pio 
ion  of  new  bone  in  necrosis  of  the  l^^^^"  1= 
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deposit  of  uew  Lone  is  formed.  »S'^?)?j)/()';ns. — Necrosis 
generally  begins  with  severe  pain  and  deej^-seated  swell- 
ing, which  may  at  first  be  mistaken  for  toothache  or  al- 
veolar abscess,  followed  by  sirppuration  and  bursting  of 
the  abscess,  eithei'  in  the  mouth  or  externally  on  the  face, 
and  the  formation  of  sinuses.  The  breath  is  visually 
hoiiibly  foul,  and  thei'e  is  sharp  constitirtional  distiu'b- 
anco  which,  in  phosjihorous  necrosis,  is  sometimes  exces- 
sive, and  may  end  in  septicfcmia  or  pyremia.  On  probing 
the  sinus,  dead  bone  is  detected.  This  sign  will  usually 
distinguish  necrosis  from  the  creeping  foim  of  epithe- 
lioma, for  which  it  is  apt  to  be  mistaken.  Treatment. — ■ 
The  bone  as  soon  as  loose  should  be  removed,  if  possible, 
through  the  mouth.  In  the  meantime  the  jiai'ts  should 
be  kept  asei>tic  by  syringing  with  Condy's  fluid  or  car- 
bolic lotion,  or  by  insirfflation  of  iodoform,  incisions  being- 
made  through  the  periosteum  to  ensiu'e  a  fi'ee  drain. 
Internally,  tonics  and  stimulants  and  nourishing  diet 
should  be  given,  and  iodide  of  potassiimi  if  there  is  a 
sji^hilitic  taint. 

Tumours  of  the  upper  jaw  may  be  cystic  or  solid, 
and  the  latter  innocent  or  malignant ;  whilst  cysts  may 
likewise  occur  in  the  malignant  solid  tumoiu's. 

Cijstie  tumours  maybe  produced  (1) :  In  connection  with 
the  fang  of  a  carious  tooth.  2.  I5y  an  error  in  develop- 
ment of  the  enamel  sac  covering  the  ci'own  of  a  tooth 
{dentigerons  cysts);  and  3.  By  obstruction  of  a  mucous 
follicle  in  the  lining  membrane  of  the  antrum.  These 
cysts  usually  contain  a  sei'ous,  gelatinous,  or  a  brownish 
fluid,  in  which  cholestorine  is  often  found.  The  condition 
known  as  Dropsy  of  the  antrum,  and  forjnerly  believed  to 
depend  merely  irpon  an  acciunulation  of  fluid  in  that 
cavity  owing  to  the  occlusion  of  the  opening  into  the 
nose,  would  appear  to  be  due  to  one  of  these  nuicous  cvsts 
comi)let(_dy  filbng  the  antrum. 

I)ndi(/<r(Jiis  cysts,  which  may  also  occur  in  the  lower 
jaw,  are  due  to  an  error  in  th(!  development  of  tho  enamel 
sac,  usually  of  the  permanent  teeth.  They  differ  from 
tho  ordinary  dental  o^ff^t,  dei)(!nding  upon  the  irritation  of 
a  decayed  fang,  in  that  in  t]w  latter  the  fang  Avill  gene- 
rally be  found  projecting  into  thn  cyst;  wh(>reas  in  the 
dentigerons  variety,  the  crown  jiloiie,'  which  lias  not  biM^n 
cut,  or  m  some  cases  tho  whole  tooth,  will  Ik;  found  in  the 
cyst. 

iiiolid  iu  nours  may  .spring  from  the  periosteum  c.ovei-ing 
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the  exterior  of  the  bone,  or  from  the  mucous  or  the 
periosteal  lining  of  the  antrum.  They  may  have  a  fibrou.s, 
cartHaginous,  osseous,  myxomatous,  adenomatous,  sar- 
comatous, or  carcinomatous  structm-e ;  but  fabrous  and 
sarcomatous  tumoiu-s  are  the  most  common  whilst 
cartilaginous  are  Yeiy  rare.  Ossification  of  the  sar- 
comatous growths  is  of  frequent  occiu-rence.  They  may 
he  closely  simulated  by  tiunoui-s  of  a  like  diversity  oi 
structure  growing  from  the  malar  bone,  the  spheno- 
maxillai-y  fossa,  or  the  base  of  the  skull. 

Smnptoms  and  diagnosis.— QAh^caWj,  it  is  not  always 
possible  to  determine  the  exact  structiu'e  of  these  tumom-s, 
nor  is  it  essential,  the  Sm-geon's  aim  being  rather  to  dis- 
tinguish the  solid  from  the  fluid,  and  the  mnocent  from 
the  malignant,  and  to  make  out  theii-  ongm  and  present 
•ittachments.    Wlien  the  tumoius  whether  cystic  or  sohd, 
innocent  or  malignant,  begins  in  the  antriun,  it  sooner  or 
later  fiUs  that  cavity,  and  then  in_  its  fmther  growth 
causes  its  walls  to  bulge  in  various  dii'ections     Thu^,  the 
protrusion  of  the  anterior  wall  causes  a  sweUuig  on  the 
cheek  of  the  internal  waU  an  obstruction  m  the  nose,  ot 
.  the  kferior  wall  a  depression  of  the  palate,  and  of  the 
suneriorwaU  a  protrusion  of  the  eye.    A  rounded  pro- 
eclion  oi  the  cheek;  a   sensation  of  fluctuahon  felt 
tSugh  the  anterior  waU  of  the  antrmn  with  the  finger  m 
the  nfouth,  or  egg-shell-bie  crackbng  Wf^^^^  ^^l 
yielcUng  of  the  thinned  and  partiaUy  absorbed  wall,  the 
m  esenc'e  of  a  carious  tooth,  or  the  absence  of  one  of  he 
toetli  m  the  series,  will  point  to  the  cystic  natm-e  of  the 
sweUino-  and  pimctm-e  with  a  trocar  and  canniila  wd 
dear        any  doubt.    Should  the  timiom-  be  solid,  it  wil 
pSablybei,.oce.i  if  there  be  slow  ?^^'J^''^^^ 
Sain  and  -landular  enlargement,  non-implu-ation  ot  the 
S  ir  iltration  of  suiToundmg  parts ;  but  "-'^'^^^^ 
there  be  rapid  gWh,  severe  pam,  oarlv  escape  hi  ugh 
the  walls  of  the  autrimi,  implication  ot  the  skin  lu^ol^  c 
ment  of  -lands,  and  protrusion  of  a  fungus  m  the  mouth, 
nos    °i  on  the  cheek.    In  malignant  ^^^^ease  mom.ver 
the  patient  will  probably  be  either  young  m  ^'^-^ 
sarcoma  or  adva  iced  in  life-  in  the  case  ot  carcmoma.  but 
3  a  sm  vU  piece  of  the  growth  can  be  obtained  a  mici^- 
icuical  examination  will  settle  the  point.     A\hen  the 
S  wth  springs  frc>ni  the  malar  bone,  it  may  either  pro.iec 
Kmlsonthe  cheek,  (u-into  the  mouth  between  the  cheek 
l;nd  SeCo,  and  the  bulging  of  the  walls  of  the  antnmi 
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will  be  absent.  "When  it  arises  from  the  spheno-maxillary 
fossa  or  base  of  the  skull,  it  will  commonly  project  into 
the  naso-pharjTix,  where  it  may  be  detected  by  the 
finger  or  rhinoscope,  while  the  whole  maxillary  bone  will 
be  jDUshed  forward.  It  should  not  be  forgotten,  however, 
that  tumom-s  beginning  in  the  antrirm,  especially  the 
fibrous  and  sarcomatous,  encroach  upon  the  siuTounding 
parts,  and  conversely,  that  the  cavity  of  the  antrum  may 
be  invaded  by  growths  not  primarily  connected  with  it ;  so 
that  when  tmnoiu's  in  this  region  have  attained  a  large 
size  it  may  be  impossible  to  determine  their  origin,  or, 
indeed,  the  whole  of  their  actual  attachments. 

Treatment. — For  cj'stic  tumours  excision  of  a  portion 
of  the  wall  from  within  the  mouth  will  generally  suffice, 
if  a  free  drain  is  subsequently  ensured.  At  times  the 
thinned  walls  of  the  cyst  may  be  crushed  together  by  the 
fingers  with  advantage.  Where  the  cyst  is  associated  with 
a  solid  growth,  the  latter  may  sometimes  be  scraped  away, 
otherwise  the  ujiper  jaw  must  be  partially  or  completely 
removed.  AVherc  the  tumom-  is  solid,  and  of  an  innocent 
natui'e,  and  entirelj^  confined  to  the  antrum,  it  may  bo 
removed  by  excision  of  the  supeiior  maxilla,  but  as  a  rule 
no  more  of  the  bone  should  bo  taken  away  than  is  abso- 
lutely necessary,  and  the  orbital  plate  and  hard  palate  pre- 
served if  possible.  When  the  tumour  arises  behind  the 
bone,  there  is  often  great  diificidty  in  getting  it  away,  as 
its  attachments  may  be  more  extensive  than  is  imagined. 
If  thought  advisable  to  attempt  its  removal  this  may  be 
done  by  excising  the  sujiericn-  maxilla,  and  clearing  awaj^ 
the  growth;  or  the  maxilla  may  be  turned. outwards,  the 
growth  removed,  and  the  bone  replaced  {Langenbcck's 
method). 

AVhcn  the  growth  is  nudignant  and  confined  to  the 
antrum,  the  superior  maxilla  may  also  be  excised ;  but 
when  it  has  invaded  the  siu-rounding  parts,  it  becomes  not 
only  a  question  whether  it  can  be  completely  got  away, 
but  whether  the  immunit}'  from  its  return  will  not  be  too 
short  for  the  jjatient  to  undergo  the  risk  of  the  operation. 

(JoMi'LETE  Excusrox  bv  THE  urPEii  JAW. — Having  ex- 
tracted the  central  incisor  tooth  on  the  diseased  side,  make 
an  incision  down  to  the  bono  in  thewayshownby  tluidai-k 
line  ill  Fig.  Dissect  back  the  fiap  thus  niark(!d  out 

froin  the  bone,  securing  tlie  V.wy^o.v  arteries  as  they  a.ro 
divided.  M:ik<^  a  longitudinal  incision  through  tlie  nuicous 
membrane  lining  respectively  the  lloor  of  "the  nose,  and 
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roof  of  tlie  moutli  as  far  back  as  the  soft  palate,  and  then 
a  transverse  one  along  its  junction  with  the  hard  palate 
on  the  diseased  side.  Now  pass  one  blade  of  the  forceps 
into  the  month  and  the  other  into  the  nose,  and  divide  the 
alveolar  process  and  hard  palate ;  cut  through  the  nasal 
process  of  the  superior  maxilla,  and  then  through  the 
malar  bone,  carrying  the  forceps  into  the  spheno-maxillary 
fissru'e.  Seize  the  bone  with  lion  forceps,  and  wi-ench  it 
away  from  its  remaining  attachments.  The  internal 
maxillary,  or  any  other  large  artery,  should  be  tied,  and 
hfemorrhage  from  the  smaller  resti'tiined  by  plugging  the 
wound  with  strips  of  iodoform  gauze.  Wlien  the  bleefling 
has  stopped,  any  growth  that  maj- 
remain  sliould  be  cut  away  or  de- 
stroyed -mth.  the  actual  cautery. 
Unite  the  edges  of  the  wound  with 
horsehair  sutru-es  and  with  hare-lip 
j)ins.  Healing  occui's  readily  and 
with  Httle  deformity.  An  obturator 
with  false  teeth  should  subsequently 
be  fitted  to  the  mouth. 

Partial  EXCISION  of  the  tjppee 
JAW  usually  consists  in  leaving  the 
orbital  plate,  and  is  done  by  dividing 
■^-ith  a  key-hole  saw  the  front  wall 
of  the  antrum  along  the  margin  of 
the  orbit,  and  completing  the  oper- 
ation as  above  described. 

EeSECTION  OF  THE  TJPrER  JAW 

{Langenheclc's  operation)  consists  m 
turning  the  maxillary  bone  outwards  so  as  to  get  at  a 
trunou?  behind  it,  and  then  replacing  the  bone.  As  the 
connections  along  the  outei^  part  are  left,  it  retain.  it.> 
nourishment  when  placed  back  m  position.  For  a  de- 
scription of  the  details  of  the  operation  a  larger  work  on 
Sm-gery  must  be  consulted.  „  , , 

Tumours  of  the  lower  jaw,  like  those  of  the  uppei. 
may  be  cystic  or  solid,  innocent  or  malignant  Tlioy  may 
grow  from  the  periosteum,  covering  either  the  outci  oi 
the  buccal  aspect  of  the  jaw,  or  from  the  i^tonor  of  the 
bono  which  they  then  expand  around  them.  The  os.eou. 
tumours  usually  take  the  form  of  exostoses,  and  are  not 
uncommon  about  the  angle  of  the  jaw.  The  more  i;egul.ar 
Xxpc  of  the  lower  jaw,  its  compact  structure,  the  ab^^^^^^ 
of  a  cavity  like  the  antrum,  its  more  isolated  condition 


Fig.  152.— Lines  of 
incision  for  removal 
of  upper  and  lower 
jaw. 
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and  absence  of  surrounding  cavities  like  tlie  nose,  orbit, 
spheno-maxillary  fossa,  make  the  diagnosis  of  tumours  in 
it  more  easy.  The  signs  are  similar  to  timiours  of  the 
upper  jaw,  which  see. 

Treatment. — Cj'stic  tumours  are  best  treated  by  free  in- 
cision, and,  if  large,  by  excision  of  a  portion  of  their  wall. 
In  removing  sohd  innocent  tumoiu's  no  more  of  the  bone 
should  be  sacrificed  than  is  necessary  to  extu'pate  the 
disease  ;  and  such  removal,  when  possible,  should  be  done 
from  witliin  the  mouth.  Myeloid  growths  springing  from 
the  interior  of  the  bone  may  often  be  enucleated,  and  not 
recm-  for  many  years,  or  not  at  all.  l^^lore  the  tumour  is 
large  and  encroaches  u]3on  the  ramus,  the  affected  half  of 
the  jaw,  or  if  both  halves  are  affected,  the  whole  jaw, 
should  be  I'emoved  by  disarticulation,  as  if  the  ramus  is 
merely  sawn  across,  leaving  the  coronoid  process  and 
condyle,  these  are  apt  to  be  di'awn  forward  hy  the  tem- 
poral and  external  pterygoid  muscles  and  jn-ove  a  constant 
som-ce  of  annoyance.  When  the  growth  is  malig-nant  or 
of  large  size,  and  the  skin  and  neighbom'ing  soft  parts  are 
iniplicated  and  the  glands  extensively  involved,  no  opera- 
tion as  a  rule  is  admissible.  Cysts  developed  in  connection 
with  soUd  gi'owths  may  be  laid  open  and  the  tumoiu* 
scraped  _  away,  or  part  or  the  whole  of  the  jaw,  if  the 
growth  is  malignant,  may  be  removed. 

Excisions-  of  the  lowee  jaw.— Having  extracted  the 
central  incisor  tooth,  make  an  incision  down  to  the  bone 
(in  the  way  shown  in  the  black  bnc  in  Fig.  152)  through 
the  lower  lip,  along  the  lower  border  of  the  jaw,  and 
thence  up  the  ramus,  nearly  but  not  quite  to  the  lobule  of 
the  ear  to  avoid  the  facial  nerve,  tying  both  ends  of  the 
facial  artery  as  it  is  cut.  Dissect  up  the  flap  thus  formed 
from  the  bono,  and  divide  the  bone  with  saw  and  forceps 
opposite  to  whore  th(3  tooth  has  been  extracted.  Seize 
the  bone  with  the  lion  forcoiis,  drawing  it  outwards  and 
upwards,  and  divide  the  soft  tissues  on  the  inner  siu- 
face  with  a  narrow-bladod  Moal])el,  keejiing  close  to  the 
bone  to  avoid  the  gustatory  nerve  and  the'  submnxillarv 
gland.  ^  The  origin  of  the  gonio-hyo-glossus  should  lie 
left,  if  possible,  as  otherwise  the'  tongue  toads  to  fall 
backwards,  and  has  Ijoforo  now  caaised  suffocation.  If 
this  muscle  must  Ix!  divided,  i)ull  the  tongue  fcn'ward 
by  a  ligature  through  its  tij).  Next  sopariite  the  in- 
ternal pterygoid,  depress  the  jaw,  and  divide  the  tem- 
poral muscle  at  its  insertion  into  the  coronoid  process 
Open  the  articulation  from  the  front,  divide  the  externai 
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pterygoid,  and  carry  the  knife  behind  the  condyle,  taking 
care  not  to  rotate  the  jaw  outwards  lest  the  internal  max- 
illary artery  be  stretched  rormd  the  neck  of  the  condyle 
and  be  torn  or  divided. 


DISEASES  OF  THE  NOSE  A^T)  NASO-PHARYXX. 

Acne  rosacea  is  a  dilated  or  congested  condition  of 
the  capiUaries  of  the  nose,  usuaUy  accompanied  m  its 
later  stages  by  hypertrophy  of  the  sebaceous  follicles,  it 
is  attributed  to  indigestion,  exposui'e  to  cold,  sexual  dis- 
tiu-bance,  or  abuse  of  alcohol,  and  is  most  common  m 
women.  Treatvierd.'— 'Remove  the  cause,  regulate  the 
diet,  and  attend  to  the  general  health.  Locally  apply 
sulphur  ointment  or  perchloride  of  mercui-y  lotions  in 
severe  cases  the  dilated  vessels  may  be  incised  and  the 
resulting  hcemorrhage  restrained  by  touching  them  witli 
perchloride  of  ii-on,  but  only  small  portions  of  the  chsease 
should  be  thus  treated  at  a  time.  _ 

Lipoma  nasi  is  a  hypertrophy  of  the  skm,  subcu- 
taneous tissue,  and  sebaceous  foUicles  of  the  nose,  and 
not,  as  the  name  impUes,  an  mcrease  m  the  iatts-  tissue. 
It  is  characterized  by  the  formation  of  irregular  pendiilous 
lobe-like  masses,  usually  situated  on  the  tip  and  ala?  ot 
the  nose,  and  often  of  a  bluish-red  colom-.  It  occiu-s  m 
elderly  men,  generally  as  the  result  of  alcoholism.  1  rvat- 
me/.^.-The  masses  should  be  shaved  oif,  taking  care  not 
to  cut  through  the  cartilages  into  the  nostrds,  and  the 
i3arts  left  to  granulate.    The  result  is  veiy  successful. 

^    SpHILIS,"  RODENT   TIECER,  EITPrS   and  EPITHELIOMA 

may  all  attack  the  exterior  of  the  nose,  but  rcqiure  no 
special  description  here.  . 

EpIST^IS  or  BLEEDING  FROM  THE  NOSE  is  a  spuptom 

of  many  and  various  conchtions.  Tlius-1.  In  the  yoim| 
it  often  appears  to  occur  spontaneously  from  congest  on. 
of  the  mucous  membrane,  and 

girls  about  the  age  of  puberty.  2.  In  the  P^f  {"^-^^^  ^  may 
bo  due  to  congestion  of  the  bram  or  liver,  and  then  appe.us 
t„  give  relief'  to  the  ovei-f nil  vessels.  3.  In  the  ..Id  or 
cachectic,  on  the  contrary,  it  may  be  due  ^  a  pool  or 
watery  c<mdition  of  the  blood,  such  as  is  present  in  cu 
•    Thesis  of  the  liver,  beaii-disease,  giWar  kidaej 

4.  It  may  also  occur  in  scurvy,  some  f onus  of  tc^J^^i'^^J 
in  the  iLmorrhagic  diathesis.  o.  It  is  conunon  a^er 
blows  or  other  iiijui-ies  of  the  nose ;  and  ^^  '^^  of  a 
s^'mptom  of  fracture  of  the  base  of  the  skuU,  oi  ot  a 
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fibrous  or  malignaut  polj^us  in  the  nose  or  naso-pharynx. 
The  symptoms  are  usually  evident.    The  blood  generally 
comes  from  one  nostril,  occasionally  from  both ;  but  it 
may  pass  through  the  posterior  nares  and  be  swallowed, 
and  being  afterwards  vomited,  simulate  hajmatemesis ;  or 
it  may  initate  the  lar^-nx,  cause  cough,  and  may  then  be 
mistaken  for  haemoptysis.    On  looking  into  the  mouth, 
however,  the  blood  will  be  seen  trickling  down  the  back 
of  the  throat ;  whilst  it  maj'  also  be  apparent  on  examin- 
ing the  nose  with  a  speculum.    The  treatment  will  depend 
upon  the  cause.    Spontaneous  haemori'hages  occm-ring  in 
the  young,  except  as  the  result  of  the  hfemorrhagic 
diathesis,  generally  stop  of  their  own  accord  and  requii'e 
no  special  treatment  beyond  those  remedies  common  in 
domestic  use.    When  due  to  congestion  and  apparently 
salutary,  the  bleeding  should  not  be  too  soon  checkeci. 
In  cachectic  subjects  it  is  often  difficult  to  control;  rest, 
suckmg  ice,  cold  douches,  ice  to  the  nose,  gallic  acid, 
lead  and  opium,  small  doses  of  ergot  or  perchloride  of  iron, 
may  then  be  tried.    If  the  hneinorrhage  cannot  be  thus 
controlled,  the  posterior  nares  should  be  plugged.  The 
best  means  of  effecting  this  is  by  the  India-rubber  in- 
flating tampon.    This  consists  of  an  India-rubber  tube, 
with  two  dilatations  upon  it  so  sized  and  shaped  that  when 
mflated  thej-  will  accurately  fill  the  posterior  and  anterior 
nares  respectively.    It  is  passed  in  flaccid  bv  means  of  a 
long  probe,  and  inflated  when  in  position  by  the  mouth  or 
a  small  syringe,  the  escape  of  air  being  prevented  by 
clanipmg  the  tube.    Ee-inflation  is  necessary  from  time 
to  tmie.    The  posterior  nares  may  also  be  "plugged  by 
EeUocci's  sound  in  the  following  manner.    A  pledget  of  lint 
or  cotton-wool  rather  larger  than  the  aperture  to  be  fiUed 
(that  IS,  about  half  an  inch  by  an  inch,  or  roughly,  the  size 
of  the  last  joint  of  the  thumb) 'is  taken,  and  round  the  middle 
of  this  IS  tied  a  douljled  piece  of  stout  thread,  a  long  loop 
being  left  on  one  side,  and  two  ends  on  the  other,  one  of 
which  IS  cut  off  .short.    Tho  sound  is  then  threaded  with 
a  separate  length  of  thread,  and  passed  ch)sed  throu-h 
the  nostnl,  and  when  tho  end  has  reached  th(!  ])haryinc 
the  spring  is  projected,  coils  round  unch'r  the  soft  palate' 
and  appears  with  the  tliread  in  tlu;  mouth.    Tho  thread  i.s 
then  seized,  pulled  forwards,  and  tho  cannula  withdrawn 
thus  l,.^vmg  one  end  of  the  thread  through  tho  mouti; 
and  the  other  through  tho  nostril.  The  moutli  end  is  now 
tied  to  the  loop  ot  thread  attacbed  to  the  pled-et  •  and  bv 
making  traction  on  tho  thread  hanging  from  the  nose  tho 
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loledeet  "-mded  by  tlie  finger  in  the  mouth,  is  di-awn  behind 
Se  S  pahxte  inlo  the  po'stenor  nares   The  loop  o  thread 
is  finaUy  cut  and  tied  over  a  pledget  of  cotton-wool  oi  Imt, 
4icS  il  forced  into  the  nostril  to  fornr  an  antenor  p^-^^^ 
Meantime  the  other  end  of  the  thread  attached  to  the  plug 
Eeen  retained  hanging  out  of  the  -°-th  ancUs^now 
listened  loosely  to  the  cheek,  or  it  may  be  allowed  to  lau 
tSo  the  liarynx.    The  plugs  shorM  1^  kep   m  for 
about  two  days.  They  are  readily  removed  by  cuttmg  tne 
?Wd  over  tie  antei  plug,  and  then  -thch-awmg^^the 
posterior  one  through  the  mouth  by  means  of  the  thread 
that  is  fastened  to  the  cheek  or  is  hanging  loo  e  in  the 
pharynx.    A  substitute  for  BeUocci  s  soimd  if  thi.  i^  not 
?t  hand  maybe  fomid  in  a  soft  India-rubber  or  gum- 
:Uic  cathi,  which,  with  a  hole  di-iUed  thi-ough  it,  can 
be  used  in  a  similar  way.  ^ 
Examination  of  the  nas^vl  cavities.— loi  the  cua 
noShetnternaldiseases  the  nasal  cavities  shouldbeillu- 


FiG.  153.— Duplay's  nasal  speculum. 


Hiinated  by  the  larjmgoscopic  -f-^' ^  ^J^^f^^^^^^ 

the  alee  being  separated  by  some  form     "^^J^f  ^^'Hii). 

which Frankel's  andDuplay'sarethebe.t(lig..  \o6,  io^ 


Fig.  154.— Fiiinkcl's  nasal  speculum. 

The  „»tc,™.  r»t  "V'- 
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Nasal  catarrh,  coryza,  or  inflammation  of  the 
mucons  membrane  of  the  nose,  maj"-  be  acnte  or  chronic. 

Aciifc.  catarrh,  coiyza,  or  cold  in  the  head,  will  be  found 
treated  of  in  works  on  Medicine. 

Chronic  nasal  catarrh  is  most  common  in  the  young, 
especially  in  children  of  a  strumous  habit.  As  exciting- 
causes  may  be  mentioned  oft-repeated  attacks  of  acute 
catarrh,  adenoid  yegetations  of  the  vault  of  the  pharynx, 
the  irritation  of  noxious  vapours  or  dust,  the  abuse  of 
spirits,  snuff-taking,  &c.  Several  forms,  all  of  which  are 
probably  different  stages  of  the  same  disease,  have  been 
described.  They  "will  be  classed  here  imdor  the  three 
heads  of  1,  the  simple ;  2,  the  hypertrophic ;  and  3,  the 
atrophic,  which  is  goneinlly  attended  with  f ootor.  1 .  The 
simple  iovm  is  characterized  by  a  thin  mucous  or  muco- 
purulent discharge,  and  a  congested  appearance  of  the 


(From  St.  liartlioloiiicw's  Hospital  ]\rusenin. ) 

mucous  membrane,  but  is  unattendiMl  by  any  thickening, 
or  formation  of  crusts,  or  by  frotor.  If  neglected,  it  Is 
apt  to  pass  into  the  next  variety.  2.  In  the  hi/jtcrtrophic 
the  mucous  mombran(\  es]}ecially  over  the  spongy  bones, 
is  greatly  swollen  and  congested,  and  inhlti'ated  with 
inflammatory  Tnaterial ;  while  tb(?  glands  are  stimulated 
to  cxces.sivo  secretion,  and  pour  out  a,  thick  yellowish- 
green  niuco-]nirulent  discharge  it  is  chariic'teri/.cil  by 
symptoms  of  nasal  obstrnctimi,  viz.,  stuHiness  or  blockinli- 
of  the  nose,  nasal  tone  of  voice,  cimstiint  neces.sity  toblow 
the  nose,  a  vacant  exjii-ession  uf  count(nia,nco  acquired 
by  keeping  th(!  mouth  ojicn,  trickling  of  the  discharge 
down  tin;  pharynx  ami  sulise([uent  hawking  of  it  u])  by 
coughing,  iuid  sometimes  deafne.ss  from  the  spn-ad  (if 
inflamnialion  to  tlie  hhistachian  tub(>.    At  times  certain 
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reflex  phenomena  are  present,  such,  as  cough,  asthma, 
and  even  epilepsy.  The  alas  of  the  nose  often  appear 
thickened  and  the  inferior  spongy  hodies  greatly  enlarged. 
On  posterior  rhinoscopic  examination  granular  pharj-n- 
gitis  is  frequently  discovered,  with  increase  of  the  glan- 
dular tissue  of  the  vault  of  the  pharynx  ;  whilst  the  hy- 
pertrophied  posterior  ends  of  the  inferior  spongy  hodies 
may  at  times  be  seen  almost  completely  blocking  up  the 
choanffi  in  the  form  of  globirlar,  irregularly-fuiTOwed 
tumom-s  (Figs.  155,  156).  This  variety  occasionally  withm 
a  few  months,  but  more  often  after  it  has  lastedmany  years, 
may  pass  into  the  third  variety.    3.  The  atrophic,  some- 


FlG  156  —Hypertrophy  of  the  posterior  ends  of  the  inferior 
spongy  bodies,  with  adenoid  vegetations  in  the  vault  of  the 
pharynx. 

times  called  dry  or  fatid  catarrh,  and  bv  some  o:a>»«.  is 
apparently  due  to  the  shrinking  of  the  inflammatory  now 
formation  infiltrating  the  tissues  in  the  former  variety 
and  the  conscqucut  atrophy  of  the  mucous  membrane  and 
the  greater  or  less  destruction  of  the  glands.  It  is  charac- 
terized by  the  nasal  cavities  appearing-  preteruaturaUy 
large,  so  ■much  so  in  some  cases  that  the  wall  ot  tiir 
pharynx  and  Eustachian  tubes  may  bo  seen  on  lookm.L 
through  the  nostril.  The  spongy  bodies  appear  decreased 
in  size,  and  the  mucous  membrane  is  atrophied  and  paloi 
than  natural,  and  covered  by  hard  yello^ylsh-green  ad- 
heiTut  crusts.  Generally,  thougli  not  iuvariabl> .  the 
disease  is  attendo.l  bv  a  horrible  fcvtor,  which  is  usuaUy 
thought  to  bo  due  to"  the  decomposition  of  the  discharge 
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beneath  the  crusts,  tlie  discharge  being  secreted  in  too 
small  quantities  and  too  thick  to  allow  of  the  throwing- 
oft'  of  the  crusts.  By  some  the  fa'tor  is  believed  to  be  due 
to  the  retention  of  the  secretions  in  some  of  the  sinuses 
communicating  -with  the  nose.  In  all  forms  an  impoi'tant 
point  to  remember  is  that  ulceration  does  not  occur. 

Treatment. — In  the  early  stages  much  can  be  done  in 
the  way  of  treatment,  and,  by  jierseverance,  a  cure  maj' 
be  obtained.  In  the  atrophic  variety  rebef  from  the  dis- 
tressing sjTnjitom  of  foetor  only  can  be  expected.  In  all 
forms  the  general  health  must  be  attended  to.  Thus,  in 
the  strumous,  cod-liver  oil  or  maltine,  and  the  syrup  of  the 
iodide  or  phosphate  of  iron,  are  indicated.  Locally,  in  the 
simple  and  milder  forms  of  the  h;^T3ertrophic,  the  treat- 
ment consists  in  cleansing  the  parts  and  then  applying 
astriirgents ;  the  cleansing  ma)^  be  accompUshed  by  simply 
blowing  the  nose ;  or  if  this  is  not  sufficient,  a  clean.sing  fluid 
must  be  used.  There  are  many  of  these.  The  one  I  have 
formd  most  usefid  is  that  kno'mi 
as  Dobell's  solution.  It  should  not 
be  used  as  is  so  frequentlj^  done 
by  Thudicum's  nasal  douche, 
as  by  its  means  the  deeper  re- 
cesses and  upper  portions  of  the 
nasal  fossce  cannot  be  reached, 
and,  not  only  may  much  harm  be 
done  to  the  mucous  membrane 
of  the  nose,  but  inflammation  of 
the  middle  ear  may  be  set  up. 
The  solution  is  best  applied  in 
the  foim  of  a  coarse  spray,  either 
by  the  anterior  or  jiosterior  nasal 
spray-pi'oducer  woi'ked  by  the 
double  hand-bulls  (J^'ig.  157),  or 
l)otter  by  compressed  air.  Wheri 
thoroughly  cleansed,  astringent 
solutions — best  in  the  form  of 
spray — should  be  appUcid,  iind  of  those  may  be  mentioned 
the  sulphate,  sul])lio-carl)olate,  and  iodide  of  zinc.  Or 
astringents  or  iodoform  may  bo  applicul  in  the  fVn'm  of 
jiowders  by  the  insulllator,  or  in  tha,tol'  gelatine  bougies. 
AVhoro  there  is  gr(3a,t  liypertropliy,  the  h>^iertrophied 
tissues  must  l)o  destroyed  by  the  local  application  of 
glacial  acetic  acid,  riimiug  nitric  acid,  or  the  galvano- 
cautery;  or  the  ends  oi  the  inl'erior  spong^^  body  if  much 


A 


Fig.  1.57.  —  Spray-pro- 
ducer. A.  Nozzle  for 
anterior  nare.s  ;  )!.  Noz- 
zle  for  posterior  luires 
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enlarged,  may  be  removed  by  tlie  cold  we  or  galyamc 
ecrasem-.  At  times  the  whole  oi  the  spongy  bone  may  be 
removed  with  advantage.  If  the  septum  is  deflected,  it 
must  be  straightened ;  and  il  adenoid  growths  are  present, 
they  must  be  removed.  In  the  atrophic  form,  little  niore 
can  be  done  than  cleansing  and  dismfecting  the  cavities 
by  lotions  of  carbolic  acid,  boras,  Condy's  llmd,_and  the 
like ;  whilst  the  mucous  membrane  may  be  stimulated 
to  secretion  by  the  use  of  Gottstein's  nasal  tampons,  or 
by  the  insufflation  of  sanguinaria,  galanga,  &c.  Cubebs 
internally  are  often  of  ser-vice. 

Stkumoxis  ulceeatiox  sometimes  occurs,  but  sti'uma 
more  often  manifests  itself  in  the  form  of  chi-omc  catan-h 
as  ah-eady  described.  It  may  lead  to  necrosis  of  the  bone, 
falling  in  of  the  nose,  and  much  deformity.  Constitutional 
remedies,  as  cod-liver  oil,  must  be  given,  and  the  parts 
cleansed  by  lotions,  applications  of  iodoform,  l^c.  \\  here 
obstinate,  scraping  of  the  pai-t  with  a  Yolkmanu  s  spoon, 
and  removal  of  the  dead  bone,  is  the  treatment  indicated. 

Syphilitic  jUtfections  of  the  nose.  In  the  early 
stages  of  syphilis,  catarrhal  inflammation  and  mucous 
tubercles  are  often  met  with,  especially  m  mfants,  m 
whom  they  give  rise  to  the  obstructed  and  noisy  respu'a- 
tion  popularly  known  as  snufaes.  Later,  extensive  ulcera- 
tions, gummata  foUowed  by  deep  ulcers,  necrosis  or  caries 
of  the  bones  and  cartilages,  destruction  of  the  septum  with 
faUine-  in  of  the  nose  and  perforation  of  the  palate  maj 
occru%  and  when  combined  with  destruction  oi  the  soft 
tissues  and  skin,  are  productive  of  great  deformity.  ^  hen 
a  small  portion  of  bone  in  the  deeper  recesses  is  necrosed 
it  may  not  always  be  easy  to  And,  but  may  be  suspected 
by  the  continuance  of  a  muco-piu-ulent  thschai-ge  and  the 
f(4tor  so  peculiar  to  dead  bone,  the  presence  of  foul  lUcers 
the  Hstory  or  constitutional  signs  of  syphihs,  and  t  k 
absence  of  signs  of  hjTortrophic  or  atrophic  catari-h. 
Often  the  bono  may  1)0  struck  on  examiuatum  with  the 
probe.  Trcalnwnt.— Iodide  of  potassium  should  be  given 
in  large  doses,  combined,  if  necessary,  ^^•rth  f^'^^^'^' 
bark.  Locally,  the  parts  shoidd  be  cleansed  and  di>. 
infectcd  by  tlie  appUcation  of  carbolic  or  other  spra>s, 
and  when  dead  b.me  can  be  detected  it  should  bo  reuuned 
if  loose,  through  tlie  anterior  nares  or  irom  behind  tlic 
nalatc  by  iorcq.s;  l.ut  sometimes  it  may  l>o  iiccessary  ioi 
Einmg  a  sullicient  exposure  to  resort  to  the  method  of 
Bouge  or  to  cut  tlnx.ugh  the  upper  lip  and  turn  aside  the 


5rAS^\i  POLYPI. 


489 


ala  of  tlio  nose.  lu  congenital  sj^philis  the  administration 
of  small  closes  of  grey  powder,  followed  by  iodide  of 
potassium  and  cod-liver  oil,  is  ijroductive  of  the  most 
happy  residts.  In  the  ulcerative  form,  iodide  of  j)otassium 
in  ku'go  doses  should  be  given. 

Lupus,  though  far  more  common  on  the  exterior  of  the 
nose,  may  sometimes  be  met  with  in  the  interior.  It  then 
generallj^  attacks  the  cartilage  of  the  septum,  leading  to 
pei'foration.  It  is  attended  with  a  foetid  discharge.  The 
id.cer  is  covered  with  scabs,  and  smi'ounded  with  reddish 
tubercles.  Treatment. — Cod-Kver  oil,  arsenic,  and  the 
comjDlete  destruction  of  the  affected  tissue  by  caustics,  or 
by  scraping,  is  the  jDroper  ti-eatment. 

EmxoLiTHS  OR  xosE-STON^ES  may  occasionally  form  in 
the  nose  fi'om  the  deposition  of  j^hosj^hate  of  lime  and 
mucus  upon  either  a  foreign  body  which  has  become 
lodged  in  the  nose,  or  a  portion  of  hardened  secretion. 
They  give  rise  to  inflammation,  swelling  of  the  mucous 
membrane,  and  a  foetid  discharge,  and  have  been  mis- 
taken for  osteomata,  and  even  carcinomata.  When  detected 
they  should  be  removed  by  forceps,  or  if  too  large  for  this, 
first  broken  bj-  the  lithotiite. 

Polypi. — Three  foims  are  described, — the  gelatinous, 
the  fibrous,  and  the  malignant. 

1.  Gelatinoits  or  mucous  polypi  most  frequently  spring 
from  the  mucous  membrane  covering  the  sjDongy  bones, 
rarely  from  the  roof  of  the  nares,  antl  scarcely  over  from 
the  septrmi.  They  usually  have  a  myxomatous  structure, 
that  is,  they  consist  of  delicate  connective  tissue  in- 
filtrated with  large  quantities  of  miicine  containing  I'omid 
and  stellate  cells,  and  are  covered  with  ciliated  epithelium. 
They  are  usually  multiple,  sessile  or  pcdunciUated,  and 
of  an  oval,  pyriform,  or  lobulated  shape.  The  usual 
symptoms  are  a  feeling  of  stuffiness  in  one  or  both  nostrils 
worse  in  damj)  weather,  a  nasal  tone  of  voice,  and  a  mucous 
discharge.  Certain  reflex  symptoms,  such  as  asthma., 
cough,  &c.,  are  also  occasionally  present.  On  inspection, 
they  appear  as  innkish  or  gr(^yish-whit(?,  seiiii-transhiccnt, 
gelatinous,  mov(!able  bodies,  soft  and  dimpling  when 
touched  witli  a  probe.  When  higli  up,  or  far  barlv  in  the 
nasal  cavities,  the  speculum  or  rhinoscope  may  be;  neces- 
sary to  detect  them. 

Treatment. — Thc^y  arc!  best  removed  by  the;  galvano- 
cautery,  as  this  is  attended  by  less  i)ain  and  no'''lia-mor- 
rhage.    If  tlie  cautery  is  not  at  liand,  th(«v  may  ho.  twisted 
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off  by  the  ordinary  pol^T)us  forceps.  The  application  of 
cocaine  will  much  diminish  the  pain.  When  they  pro- 
ject into  the  naso-pharynx,  they  may  be  removed  from 
behind  the  palate.  A  snuff  of  tannic  acid,  used  subse- 
quently to  their  removal,  is  said  to  prevent  recun-ence, 
but  I  liave  not  formd  it  of  much  ser^dce. 

2.  F'ibrous  polyjn  actually  arisixig-  from  the  mtenor 
of  the  nasal  cavities  are  very  rare.    Those  commonly  met 
with  usually  spi-ing  from  the  basilar  process  of  the 
occipital  bone  or  body  of  the  sphenoid,  that  is,  from  the 
roof  of  the  naso-pharjmx,  and  then  ought  properly  to  be 
called  naso-pharyiigedl,  as  it  is  only  after  they  have  at- 
tained some  size  that  they  encroach  upon  the  nasal  cavities. 
They  consist  of  fibrous  tissue  not  infrequently  mixed 
with  spindle-cells,  and  often  contain  large  thm-waUed 
blood-vessels  which  give  them  almost  a  cavernous  sti-uc- 
tui-e.    The  mucous  membrane  covering  them  is  also  veiy 
vascular.    They  may  be  sessile  or  pedunculated,  and  a? 
they  increase  in  size,  they  invade  and  displace  the  sur-  . 
rounding  bones,  making  theii"  way  into  the  nasal  cavities 
and  into  the  pharynx,  and  projecting  below  the  palate 
and  even  into  the  interior  of  the  skull.    They  are  usually 
met  with  in  young  adult  life.    The  s>jmpton>s  are  ob- 
sti'uction  of  one  or  both  nares,  a  mucous  and  otten  toiu- 
smeUing  discharge,  repeated  attacks  of  haemorrhage, 
deafness,  obstruction  to  breathing  and  sometmies  to 
swaUowing,  and  in  the  later  periods  of  the  gi-owth,  to  thi 
characteristic  deformity  of  the  facial  bones  known  as 
froo--face.    They  mav  be  seen  on  looking  into  the  no^,tiu 
from  the  front,  or  by  the  iWscopc  mirror  from  the  back 
or  may  be  felt  by  the  finger  behind  the  so  t  Palate,  ii 
not  removed,  they  may  end  fatally  from  l^'^^^^o^^J^?^; 
although  they  have  apparently  a  tendency  to  underg^^ 
atrophy  as  the  patient  gets  older.  ^-r.a^n-e^f.^^Tien 
of  inoderate  size  they  are  best  removed  by  the  gahano- 
cautcry,  the  .s-ire  being  passed  through  the  naie.  .  d 
directc^d  over  the  base  of  the  growth  by  the  finger  behind 
the  palate.    When  too  largo  for  this,  an  attempt  ma 3  be 
made  to  remove  them  by  (dectrolysis ;  this  faiUng,  01  not 
being  considered  advisable,  they  must  be  exposed  by  a 
liminary  operation.    If  chieiiy  <-V•^'^^^'i^^  S; 
pharynx,  the  soft  palate  should  be  split  and  l^^^t  of 
hard  palate,  if  more  room  is  recpured,  cut  away 
„,,erJunr).  When  encroaching  elueflv  on  the  no  e,  a  good 
exposure  may  bo  obtained  by  dividing  the  hp  m  the 
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middle  line,  and  turning  it  to  one  side  witli  tlie  ala  of  the 
nose ;  or  if  more  room  is  required,  tlie  siri^erior  maxilla 
must  be  removed.  Rouge's  operation  of  tiu-ning  up  the 
upper  lip  and  the  cartilaginous  portion  of  the  nose,  and 
the  operation  of  Langenbock  of  turning  the  maxillary- 
bone  outwards  on  the  cheek,  and  then  rejjlacing  it  after 
removal  of  the  growth,  have  theii'  advocates.  My  ex- 
perience of  these  procedures  is  not  very  favourable.  The 
exijosui'e  obtained  by  the  former  is  no  better  than  that  of 
turning  back  the  ala ;  and  the  shock  and  htemorrhage 
attending  the  latter  renders  it  very  dangerous.  Many 
other  methods  and  modifications  of  the  above  have  been 
proposed,  birt  for  these  a  lai'ger  work  on  Surgery  must  be 
consulted. 

3.  Malupiant  polypi.  —  Sarcomatous  and  cancerous 
tumours  may  arise  both  in  the  nasal  cavities  and  naso- 
pharynx, and  then  constitute  what  are  called  malignant 
polypi.  They  give  rise  to  sjmiptoms  similar  to  those  of 
the  fibrous  polypi  already  described,  but  their  growth  is 
more  rapid,  and  they  quickly  infiltrate  surrounding  parts 
and  involve  the  neighbouring  glands.  They  may  occur 
both  in  the  young  and  in  the  old.  If  a  .small  iiiocc  can  be 
removed,  the  microscope  will  reveal  its  natiu-e.  Treat- 
ment.— When  the  growth  can  be  got  completely  away 
early  and  free  extirpation  by  one  of  the  methods  above 
described  is  the  only  treatment. 

Oz.EXA  is  a  term  which  has  been  used  very  loosely  by 
airthors.  By  some  it  has  been  applied  to  all  diseases  of 
the  nose  attended  by  a  foul-smelling  discharge,  Avhilst  by 
others  it  has  been  restiictcd  to  the  foiitid  form  of  atrophic 
nasal  catarrh.  The  term,  therefore,  as  designating  a 
tlisease,  is  misleading,  and  should  be  discontinued  in  this 
sense.  _  For  piu-poses  of  diagnosis  it  may  be  mentioned 
that  it  is  a  prominent  s3nnptom  in  the  following  affections 
of  the  nose:  1,  atrophic  nasal  catarrh;  2,  noci'osis  and 
caries,  whether  of  syphilitic  or  otlier  origin  ;  JJ,  strumous, 
fij'philitic  and  lujioid  ulcora,tion  of  the  mucous  membrane  ; 

4,  foreign  bodies  and  rhinoliths  in  tlio  nasal  cavities; 

5,  somii  forms  of  new  gi'OAvths. 

DiSEA.SKS  OF  TrtE  HEPTUM  NASI.  — /5/oo(/  tuinniirs  a,r(! 
occasionally  met  with  as  the  result  of  injury.  The  blood 
is  extravasated  between  the  cartilage  anil  tlie  soft  tissues 
generally  on  both  sides  of  the  se])tum,  causing  in  both, 
nostrils  a  fluctuating  eirciun.scrib(!d  swelling  wliich  may 
bo  roaddy  distingui.shed  from  abscess  by  its  coming  oil 
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immecUately  after  tlie  injury  and  by  the  absence  of  signs  of 
inflammation.  It  slioiild  not  be  opened,  as  tbe  blood  Avill 
become  slowly  absorbed.  It  sometmies  appears  to  be 
associated  witb  fracture  of  the  septum. 

Alscesses  of  the  septum  are  not  very  common.  itiey 
may  be  due  to  injury  or  tlie  breaking  do^ra  of  gimimata, 
but  occasionally  occm-  without  any  apparent  cause.  N\  l:en 
acute  they  may'lead  to  perforation  of  the  septum,  ihe  parts 
appear  red,  hot,  and  swollen,  and  fluctuation  may  soon  be 
detected.    A  free  and  early  incision  should  be  made 

Crummata  of  the  septum  occasionally  foiTU  beneath  the 
perichondiiiun  m  the  comso  of  syphilis.  They  are  readily 
cUspersed  with  iodide  of  potassium,  but  if  neglected  may 
lead  to  necrosis  and  perforation  of  the  septimi  and  to 
destruction  of  the  cartilage  which  is  sometimes  so  exten- 
sive as  to  lead  to  falling  in  of  the  bridge  of  the  nose. 

Deflection  of  the  septum  to  one  or  other  side  may  occui 
as  the  result  of  an  injiuy,  or  as  a  congemtal malformation. 

Fig.  159. 

Fio.  158. 


Fie..  158.  -  Autlior'.s  nasal  forceps  for  straightening  a  cleflectea 

nasal  septum.  „     ,  ,    ,  ,  i 

Fill.  159.— Retentive  apparatus  for  aeflected  septum. 

It  appears  as  a  swelling  proj  ecting .  into  "J-f '^^^^J.^'^ 
one  of  the  nasal  cavities,  whilst  m  the_  other  caMt>  . 
corresponding  depression  is  seen.    The  mfenor  spong> 
tone  on  the^sido\.f  the  concavity  is  f^-^  J^J^;;- 
trophied.    The  deflection  is  g-cnorally  attended 
lateral  deviation  or  even  .lepression  ot  the  ^^^^^^"^    " ^^•^-^^^^i 
and  frequently  gives  rise  to  chrome  ^^^J^-^'^.^;^^ 
to  many  distressing  sjmiptoms  such  J  ,  J^^^^^^^^^^ 

nasal  tc'me  of  voice,  passage  of  mucus  /J^  ^  ^  J  ,J 
&c.  Trcatmrnt.-Tho  septum  .S^'^^f^,}''.^'^ 
straightened  by  the  f.u'ceps  shoAvn  m  Ing.  , 
retained  in  position  for  tiie  first  few  days,  wlulo  tbe  p."  - 
ie  becoming  consolidated,  by  the  retentive  m^^^ 
shewn  in  Fig  1..,  ami  So^pi;^. 
"S^^^u^inti  tiiir^o  not  obstruct  nasal 
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respiration.  In  some  instances  j^ortions  of  the  prominent 
septimi  may  be  removed  subcutaneonslj^  with  advan- 
tage.   Where  the  hiteral  cartihxges  are  de\iated  they  can 


Fig.  160.— Nasal  pluys. 

Fig.  161. — Hollow  nasal  phigs. 


generally  be  straightened,  even  when  many  years  have 
elapsed  since  the  inj ury.  Great  force,  however,  is  reqiiii'ed, 
and  care  must  be  taken,  by  properly  jDadding  the  forceps, 
not  to  injure  the  soft>  parts.  The  best  retentive  apparatus 
then  is,  perhaps,  the  mask  shewn  in 
the  accompanying  diagram,  since  by 
its  means  a  fixed  point  is  secured  to 
work  from. 

Cartilaginous  and  osseous  tamoiirs  of 
the  septum,  though  rare,  occasionally 
occui',  and  can  be  readily  diagnosed 
from  a  deflection  of  the  septum,  by 
their  hard  and  I'esisting  nature  and 
the  absence  of  a  coi'responding  depres- 
sion in  the  opposite  no.stiil.  Thcii' 
removal  is  the  proper  treatment.  Fia.  162. — Author's 

Adenoid  vegetations  in  the  vault       nasal  mask, 
of  the  jiharynx  are  very  common  in 
childhood.    Thoy  are  produced  by  the 
hypertrophy  of  the  adenoid  tissue  which  is  so  abundant 
in  this  situation,  and  arc  frequently  met  with  in  connection 
■«nth  enlargement  of  the  tonsils,  granular  pharyngitis,  and 
nasal  catarrh,  and  if  neglected  may  set  up  catarrhal  otitis 
and  incui'ablc  deafness.    The  chief  symptoms  to  which 
they  give  rise  are  deafness,  obstruction  to  nasal  respiration, 
a  nasal  or  "  dead  "  tone  of  voice,  and  a  vacant  expression 
of  countenance  from  tlie  child  breatliing  with  the  mouth 
half  o])en.    To  the  linger,  behind  the  palate,  they  feel 
soft,  pulpy,  and  velvety,  "like  a  bag  of  earth-worms;  " 
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whilst  in  the  mirror  they  appear  as  pink  or  reddish,  sessile 
or  pedunculated  fringe-like  masses  more  or  less  obscming 
the  posterior  nares  (Fig.  156).  The  treatment  consists  m 
removing  them,  which  may  be  done  m  several  ways. 
The  softer  ones  may  be  scraped  away  with  the  nail  ot  tlie 
finger  behind  the  palate  ;  those  near  the  Eustachian  tubes 
and  side  of  the  pharynx  are  best  extirpated  by  Meyer  s 
ring-knife  introduced  through  the  nose;  and  the  larger 
ones,  which  are  situated  on  the  roof  and  back  ot  the 
pharynx,  bv  Loewenberg- s  forceps  passed  behind  the 
palate.  No'after-treatment,  beyond  compeUmg  the  child 
to  breathe  through  the  nose  by  keepmg  the  mouth  closed 
with  a  bandage,  is  usually  requned. 

DISEASES  OF  THE  PHAKYNX  -\XD  (ESOPHAGUS. 

Phahywgitis,  or  inflammation  of  the  phar^-nx,  is  com- 
monly of  the  catarrhal  variety  {amie  and  chronic  jjharyn- 
gitis),  hntitmaj  fall  chiefly  on  the  glands  of  the  pharymx 
{follicular  or  granular  pharyngitis),  or  more  rarely,  may 
snread  deeply  and  end  in  suppiu-ation  {phlegmonous  pha- 
At  times  it  is  attended  with  deficient  secretion 
and  atrophy  of  the  mucous  membrane  {phar,jng,tis  sicca) 
and  occasionally  assiunes  an  erysipelatous  character  and 
ffthen  generally  associated  with_  erysipelas  of  the  face. 
Here  a  few  words  only  can  be  said  on  the  phlegmonous 
foi-m,  which,  perhaps,  more  commonly  comes  imder  the 
ca™  of  the  general  Sm-geon.  It  is  usually  the  result  ot 
an  iniruT.  The  pharynx  is  intensely  red  and  swollen, 
the^eck  often  brawny  and  cedematous,  swallowing  is 
liffiS  01  Lpossible,  respiration  is  laboiu-ed,  and  deatli 
m^u-  occur  in  a  few  days  from  sudden  spasm  of  the 
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or  to  the  baso  of  the  tongue  ;  and  2,  the  lower  part  of 
the  pharj-nx  may  be  narrowed  just  above  the  entrance 
to  the  larjTix,  rendering  deglutition  difficiilt,  and  sub- 
jecting the  patient  to  the  risk  of  suffocation  from  the 
lodgment  of  food  at  the  constricted  part.  Treatment. — 
Adhesions  between  the  palate  and  pharj^nx  can  hardly  be 
remedied;  but  when  contraction  or  stenosis  of  the  lower 
pharj-nx  has  occiu'red,  the  cicatricial  bands  should  be 
divided  in  a  backward  direction  by  a  guarded  knife.  I 
have  foimd  a  Eicord's  lu-ethrotome  the  best  suited  for 
this  purpose.  If  the  introduction  of  instruments  causes 
much  spasm,  tracheotomy  should  be  previously  per- 
formed. 

PosT-PHARYisrGE.iL  ABSCESS  is  a  collection  of  pus  in 
the  loose  cellular  tissue  belund  the  pharjnix,  and  is  most 
often  met  with  in  chilcben.  It  is  generally  chronic  and 
due  to  disease  of  the  cervical  vertebrae  or  more  rarely 
of  the  base  of  the  skull ;  but  it  may  be  acute,  and  is  theii 
usually  the  result  of  an  injmy,  as  swallowing  acids  oi' 
the  impaction  of  a  foreign  body,  or  of  the  exanthemata, 
phlegmonous  pharyngitis,  &c.  It  sometimes  occiu's  without 
apparent  cause ;  there  is  then  often  a  history  of  syphilis 
or  tubercle.  It  may  break  into  the  pharynx,  or  'at  the 
side  of  the  neck,  or  oven  make  its  way  into  the  media- 
stmum.  Syni2jiuvis.~-Fa,in,  difficulty'  in  opening  the 
mouth,  obstructed  deglutition  andrespu-ation,  the  presence 
of  a  fluctuating  swelhug  at  the  back  of  the  throat,  and 
more  or  less  sweUing  about  the  angle  of  the  jaw.  When 
the  abscess  is  acute,  there  is  commonly  some  febrile 
distm'bauce.  Treatment.— A  vertical  incision  should  be 
made  m  the  middle  Line  through  the  posterior  pharyngeal 
wall  with  a  properly  guarded  knife,  the  swelling  having 
been  previously  punctured  with  a  long  grooved  needle  if 
there  is  any  dcjubt  as  to  its  nature.  If  opened  imder  chlo- 
rofonu,  the  head  sliould  bt;  turned  rapidly  to  the  side  to 
allow  the  escape  of  jius  through  the  mouth,  as  suffocation 
has  occurred  througli  a  suddcni  gush  into  the  air-passages. 
When  it  depends  upon  disease  of  tlio  spine,  if  an  oix-n- 
mg  IS  thought  necessary  it  shoidd  bo  made  throuii-h  the 
side  of  the  n(!ck. 

Tu.MOUJis  OF  THE  PJLAUVXX  aiv  Tare,  tlu.ugh  all  vari(>ties 
may  (,ccur.  -Wlien  arising  m  the  loose  cellular  tis.suo 
behind  tlie  jdiarynx,  the  more  conunon  situation,  tliey  are 
spoken  ol  imM-phuryngeui  tumom's,  and  ch)sely  simu- 
late abscess.     Ihe  absence  of  lluctuatiou,  and  of  pus  o,, 
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piinctiu-e  will  settle  the  diagnosis.  Innocent  growths, 
when  small  and  unattached  to  the  vertebrfe,  may  be 
enucleated  through  a  vortical  incision  over  them.  The 
malignant,  as  a  rule,  should  be  left  alone. 

Stkicture  of  the  G5S0PHAGTTS  may  be  due  to  spasm 
of  the  muscvilar  fibres  {spasmodic  stricture),  to  cicatncial 
contraction  {fibrous  stricture),  or  to  epitheliomatous  or 
other  maHgnant  gi-owths  of  its  walls  {malignant  stricture) 
Further,  stricture  mav  be  simulated  by  compression  ot 
the  03Sophagus  from  without  as  by  an  aneimsm,  enlai;ge(L 
thvi'oid  gland,  post-cesophageal  abscess,  or_  mediastinal 
tumour;  or  by  a  foreign  body  impacted  m  the  tube, 
disease  at  the  back  of  the  larynx,  &c. 

Svasmodic  stricture  or  spasm  of  the  oesophagus  generally 
occurs  in  voung  hysterical  women.  The  patient  may  be 
quite  unable  to  swallow,  and  a  bougie,  perhap.s,  will  not 
mss  The  diagnosis  will  then  rest  on  the  obstruction 
existing  only  at  times ;  on  the  age  and  sex  of  the  patient ; 
the  presence  of  other  sigiis  of  hysteria;  but  cluefly  on 
the  f  act  that,  under  an  anresthetic,  the  bougie,  which  could 
not  pre^dously  be  passed,  slips  easily  down  into  the 
stomach  The  treatment  should  consist  m  the  administi-a- 
tionof  anti-hvsterical  remedies;  whilst  the  patient  may 
be  persuaded  that  the  bougie  has  cleared  the_  passage 

Filrous  stricture  is  generally  due  to  cicatricial  contrac- 
tion foUowing  an  injury,  as  swallowing  boiling  water  or 
corrosive  fluids,  or  the  impaction  of  a  f oreigii  bod> .  Moie 
ra  -elyit  results  fi'om  the  healing  of  a  syphilitic  ulcer. 
M  times  it  appears  to  be  congenital ;  .at  o  her  tmies  no 
cause  can  be  discovered.    It  may  exist  at  any  part  ol 
JSe  tube,  but  is  most  common  in  the  upper  ha  f    ^It  is 
much  rarer  than  the  malignant  form,  but  is  liable  to 
become  malignant  when  it  has  existed  for  some  tmie. 
As  the  result  of  the  constriction,  the  tube  aWe  thr 
stricture  becomes  dilated  and  the  muscular  coat  hyper- 
imS.    The  dilatation  maybe  general  or  pouch -hko 
n  the.  latter  case  consisting  either  of  a  dilatation  o  al 
ihe  coats,  or  of   a  hernia  of   the  muous  membrane 
throush  the  muscular  fibres.  , 
lAiant  stricture  is  generally  n^ithelioma  ou  .  a^^^^ 
mav  occiu-  at  anv  part  of  the  o-sophagus.  but  iMuost 
cTommon  opposite'the  cricoid  cartilage  at  the  bifiircation  of 
thcTh-aehJa  and  at  the  cardiac  end  o   the  stomach  (F  p 
\m  situations  at  which  normally  slight  obstructio 

o 'a  h  Sr  bolus  oi  food  than  usual  exists,  and  at  which 
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"  deYelopmental  jirocesses  are  comijlicated,  and  where, 
therefore,  errors  of  nutrition  are  more  likely  to  occur." 
Thus,  at  the  cardiac  orifice  the  eiDithelium  changes  its 
character;  and  where  the  cesophag-us  is  crossed  by  the 
bronchris  the  food  and  air-passages  were  originally  one. 
Epithelioma  may  begin  as  a  distinct  cauliflower-like  ex- 


Fio.  163. — Fibrous  sti-icture  of  the  cesophagus  at  the  region  of  the 
cricoid  cartilage.    (From  St.  Bartholomew'.s  Ho.spitaI  Mu.seum.) 

Fifi.  164.— Malignant  stricture  of  the  cesophagus  at  its  entrance 
into  the  .stomach.    (From  St.  Bartholomew's  Hospital  Museum.) 


crescencc  spnnging  from  one  side  of  the  tube;  or  as  a 
nodular  induration  of  the  mucous  membrane  involving 
nng-like  the  whole  calibre  of  the  cesophagus.  It  gTa- 
dually  encroaches  upon  the  lumen  of  the'  tube  causing 
more  or  less  complete  obsti'uction.  The  growth  sooner 
or  later  ulcerates,  and  invades  the  .surrounding  tissues 
the  mediastuuun,  pleura  and  glands;  and  sinuses  m:iy 
form  between  the  a'sopliagus  and  the  trachea  or  lof'fc 
bronchu.s,  or  open  externally  when  the  disease  is  hi"-h 
up  m  the  neck.  The  patient,  if  ho  does  not  di(^  'of 
starvation,  succumbs  to  pain  or  exhaustion,  or  to  luumor- 
rhage  from  the  laying  open  of  a  largo  vess,>I  „r  to 
phnirisy,  or  pneumonia.  ' 

The  sj/mptoms,  common  to  both  the  librous  and  malio-- 
nant  stricture,  arc,-l,  increasing  ditliciUty  of  swallow- 
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ins  first  of  solids,  then  of  liquids,  and  finally  i^^ability 
to  swallow  either ;  2,  a  feelmg  of  obstruction,  generallv 
refen-ed  t^  the  top  of  the  sternum;  3,  reguxgita  ion  of 
food  after  it  has  been  swallowed  for  a  short  time  (where 
ifsjSui-e  I:  low  down  or  poueh-like  ^^^^ 
formed^  •  and  4,  progressive  wastmg  and  loss  ot  stiengm. 

called  for  (/„<m«.  ;™j.)„:,.t«  ■  ^.  a, 
situated  »t  ths  oavdinc  ond,         ;  ™,V-mcd,  and 

dilatation  lias  Sjlf","^  ft?  fintcH  ™  in*t.n- 

tl„  '»ti>'o;S^^^^^  0' 

ment  passed  into  tlie  oe^oi^-''^^^  ,  .  ^  serious  an  opera- 
stomach.  It  ueed  fi^«\ly  ^"^^J^^^,^  !;  tor  until  other 
tion  should  not  ho  lighth  ^^"^'^f^;;'^';,'^  J'  (hlatation  hy 
means  have  failed.  .  f;'/'^    .led  in  fibrous 

bougies  or  tubes,       ^he  way  aecon  ma  <ka 

Htrictiu-e,  must  ^so.se 
crsophagus  are  bo  ^f^'''^,^Sj^^,,^ionh^o  the 
that  great  danger  of  P^^^^  «  The  methods  of 

nic(hastnmi      pleimi  WOiUcl  be  me un u  ,  nis 

trc.atme„t  then  open  to  UB  ave-lAov^^        I  -^^^ 
t,ibc  and  keep  it  m  sdu  ;  2,  to  T  ^il'  "^^^  „so- 
when  th..  stricture  occurs  m  «^^;"^?;^;^  stricture, 
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soft  tuhe  can  be  passed  and  kept  in  situ,  this  appears  to  be 
undoubtedly  the  best  treatment.  The  tube  maybe  intro- 
duced through  the  mouth  or  nose,  and  under  favourable 
circumstances  will  not  need  changing  for  a  month  or  more. 
Occasionally,  however,  it  causes  irritation  of  the  back  of  the 
tongiie  or  larynx,  or  of  the  mucous  membrane  of  the  nose. 
Should  this  occur,  Mr.  Charters  Symonds'  plan  may  be 
adopted  of  passing,  bj^  means  of  a  suitable  dii'ector,  a 
short  tube  shaped  like  a  fimnel  at  one  end  into  the 
strictm-e,  and  leaving  it  there  merely  attached  by  a  strong 
stiing,  which  is  secured  to  the  cheek  or  ear  by  strapping. 
Care  must  be  taken  that  the  patient  does  not  swallow  the 
string,  an  accident  which  has  happened  during  this  treat- 
ment. Excellent  results  have  followed  the  use  of  tubes. 
Patients  have  regained  flesh,  have  faii'ly  enjoj^ed  life  for 
some  months,  and  then  have  died  in  comparative  ease. 
"WTien  a  tube  cannot  be  passed,  or  is  not  tolerated,  the 
oesophagus  may  be  opened,  or  if  the  disease  is  low  down, 
gastrostomy  performed. 

GASTROSTOiiY  is  the  operation  of  establisliing  a  fistulous 
opening  into  the  stomach  for  the  purpose  of  feeding  the 
patient  in  stricture  of  the  oesophagus.  The  operation  is 
now  usually  performed  in  two  stages.  In  the  first,  the 
abdomen  is  ojiened,  and  the  stomach  secured  by  suture  to 
the  abdominal  parietes ;  in  the  second,  which  is  not  per- 
formed till  from  four  to  six  days  after  the  first,  the 
stomach,  which  bj"  this  time  has  become  adherent  to  the 
abdominal  parietes,  is  punctured,  and  a  tube  introduced. 
1,  An  oblique  incision  is  made  between  two  and  three  inches 
long,  about  an  inch  below  the  left  costal  cartilages  over 
the  linea  semilunaiis,  Tho  muscles  and  fascia  having 
been  cUvidcd,  and  tho  i)eritoneum  exposed,  and  all  bleed- 
ing stopped,  the  peiitoneal  cavity  is  opened  on  a  dii-ector, 
and  the  stomach  sought  and  drawn  into  the  wound  if 
it  does  not  alreadj"-  present  there.  Two  loops  of  silk  are 
passed  throiigh  tho  peritoneal  and  muscular  coat  for  the 
purpose  of  securing  a  good  hold  of  tho  stomach  whilst 
th(!  sutures  are  being  introduced,  and  also  for  the  purpose 
of  steadying  it  diuingthc  subs('(|u(^nt  o])ei'ation  of  opening 
it  and  thus  preventing  tlie  risk  of  tlie  adhesions  being 
broken  dowiT.  The  stomach  is  now  secured  to  tho 
parietes  by  a  double  ring  of  sutui'es  so  as  to  ensure  a 
good  inch  of  the  stomacih  wall  (that  between  tlie  outer 
and  inner  ring  of  sutures)  being  in  contact  with  the 
parietal  pcritcmeum.    The  outer  ring  of  sutures  is  iiassed 
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first,  by  earning  the  needle,  armed  with  a  silk  sutm-e 
through  the  serous  and  muscular  coat  of  the  stomach,  and 
then  through  the  abdominal  parietes  a  good  inch  from  the 
edge  of  the  woimd.    The  needle  is  now  unthreaded  and 
withdi'awn,  re-threaded  with  the  stomach  end  ot  the 
suture,  and  passed  through  the  abdommal  panetes  un- 
thi-eaded,  and  finaUy  withdrawn.    When  aU  the  sutui'es 
are  in  situ  they  are  tied  over  a  quill.    The  inner  i-mg  ot 
sutures  are  then  passed  through  the  serous  and  miiscular 
layers  only  of  the  stomach  and  the  skm  and  peritoneuni 
of  the  parietes,  and  tied.    The  wound  is  dressed  anti- 
septically.    2.  At  the  end  of  from  four  to  six  ^ays  the 
stimach  willgeneraUybe  found  adherent  and  shoiild  then 
be  punctured  by  a  long  sharp  tenotomy  ' 
drawn  weU  forwards  by  the  silk  bgatm-es  left  m  tor  the 
purpose.    A  No.  6  or  8  English  catheter  is  passed  through 
the  pimctm-e,  and  the  woimd  again  di-essed  antisepticaUy 
the  catheter  passing  thi-ough  the  ^^^tiseptic  di-essing.  At 
first  only  teaspoonfuls  at  a  time  of  fluid  ^"^^  ^hment 
should  be  given;  later  a  larger  tube  may  be  pas.ed,  and 
minced  solid  food  introduced. 


DISEASES  OF  THE  LAilY^-X. 

Lahyngitis,  or  inflammation  of  the  lar.-mx,  may  1> 
conveniently  divided  into  acute  ^^^f^^l-.g^'"''' 
catarrhal,  oedematous,  and  membraneous  laijmgiti.^ 

Acute   catarrhal   laryngitn  m^y   be   due   to  .udde^^^ 
exposure  to  cold  or  damp,  violent  exertion  «  th^  vo"" 
inhalation  of  noxious  vapours  or  impui-e  a    >  «    *  ^^^^ 
«-,iron.l  to  the  larynx  from  the  pharynx ;  or  occui  ni  tne 

Sseases  as  the  eruptive  fe-^-^^g' 
Soreness  of  the  throat,  hoarseness  or  e^     '^^^  \Yie\  w 
geal  cough,  and  tenderness  on  pressiu-e  over 
cartilao-e  accompanied  bv  febrile  s>nnptom>.    On  iaiyn 
cainia^c,  aeuu.ui  ^      ^  swollen, 

goscopic  exaiuinatiou  the  paitb  aic  ><-i^u  i.. 
and  the  cords  do  not  c.nue  together  P^-<?r'^.^^^> "   •^i^';,  .''S L 
,nent  consists  in  rendermg  the  "  ^*,t^SnS? 

steam  kettle,  in  inhalmg  «o"thing' vapo  u>.  and  abstam  n^ 

the  edematous  form  scarihcation  oi  tiachcotomj  ) 
become  necessary  (see  Ouicmaiom  Laryngiti.). 
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Chronic  hryngiiis  may  be  due  to  exjiosure  to  yvet  and 
cold,  over-exertion  of  the  voice,  excessive  smoking,  in- 
halations of  dust  and  va^jours,  syj)hilis,  tubercle,  and 
maKgnant  disease.  The  mucous  membrane  appears 
thickened  and  indiu'ated  and  covered  ■with  a  muco- 
piu-ulent  discharge,  whilst  the  glottis  is  narrowed  in 
consequence  of  the  thickening  of  the  mucoiis  membrane. 
The  symjMms  are  cough,  hoarseness,  laryngeal  voice, 
drjTiess  and  irritation  in  the  throat,  and  dyspnoea,  varying 
with  the  amoimt  of  narrowing  of  the  glottis.  A  varietj^ 
of  chronic  laryngitis,  in  which  the  mucous  follicles  are 
chiefly  affected,  is  known 
as  follicular  or  granular 
larjmgitis,  or  clergyman's 
sore  throat,  and  is  frequentl)' 
associated  with  a  similar 
condition  of  the  pharynx. 
Treatment. — The  application 
with  the  brush  of  a  strong 
solution  of  nitrate  of  silver, 
half  a  drachm  to  the  ounce, 
or  even  stronger,  absolute 
rest  of  the  voice,  residence  at 
a  suitable  spa,  avoidance  of 
all  soiu-ces  of  irritation,  and 
approj^riate  remedies  if  there 
is  anj^  specific  disease. 

Q^demcdoiis  Jaryn<jitis  or 
oedema  of  the  glottis. — In  this 
form  there  is  an  effusion  of 
serous  fluid  into  the  sub- 
mucous tissue  of  the  larynx, 
especially    that    about    the  Ki^i-— CEdciuatous  La- 

aryteno  -  epiglottidean   folds        ryiigitis.     (From  St.  Bar- 
(Fig.  1G5).    But  the  cedema         tliolomew's  Hospital  Mu- 
does  not^oxtond  below  the  scum.) 
vocal  cords,  as  the  mucous 

membrane)  is  tightly  attached  to  them  without  the  inter- 
vention of  any  submucous  tissue.  Cause.— It  generally 
comes  on  suddenly,  and  often  supei-vencs  upon  some  prc- 
yiouH  inflammatory  condition  of  the  larynx  or  nei'i-hbour- 
ing  parts.  It  is  of  common  occurrence  si  t'ter  scalds  or  burns 
of  the  throat,  stings  of  insects,  or  the  im])action  in  the 
larynx  of  a  foreign  body ;  or  it  may  occur  in  the  (sonrsc  of 
such  diseases  as  erysipelas,  fevers,  and  sinall-pox ;  or  bo 
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engrafted  on  tubercular  or  syphili he  nlceration  of  the 
laiTnx,  perichondritis,  or  necrosis  oi  the  cartilage.  Lhdeina 
of  the  larynx  of  a  passiTC  character  is  also  a  frequent 
termination  of  Bright's  disease.    The  mt/''^^  ^^^^^^^^ 
urgent,  dyspnoea  is  excessive,  and  it  not  relieved  lapidU 
ends  in  siim  and  death.    When  less  severe   he  voice 
is  affected,  inspiration  is  often  stridulous  and  lahouied, 
and   swallowing   is   painful    and   difficult -s.anptoms 
which  may  be  foUowed  by  cyanosis,  coma,  and  death 
The  treatment  must  be  energetic;  an  emetic  should  be 
given  at  the  onset,  and  leeches,  ice,  or  if  prefeiTcd,  hot 
gouges,  applied  over  the  thj-r-oid  cartilage.   Tli-e  mean, 
failing,  the  csdematous  part  must  bo  scarihed  bj  the 


1  G6.  — Meuibraneous  laryngitis  or  crouv- 
(St.  Bartholomew's  Hospital  Museum.) 

InrAmo-oal  lancet  or  a  Schi-oetter's  tube,  if  at  hand,  passed 
iKu^  t  e  o-l  ttis,  and  retained  there  until  the  a.lenia 
SSes  ;  otherwise  lai  yugot<nny  or  tracheotomy  must  bo 

^'1Si!u.o,,s  laryn,,iiis.  lann^al  croup.  ^^.^'^ 
dipMheriu,  is  a  disease  of  childhood,  and  may  eithei  begin 
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in  the  lai-jmx,  or  si:)read  to  it  from  the  fa^ices  and  pharjnix. 
It  is  characterized  by  the  formation  of  a  false  membrane, 
which  maj'  extend  into  the  trachea  and  bronchi  (Fig.  166). 
The  membrane  which  may  be  hard  and  tough,  or  soft  and 
crumbling,  and  of  a  yellowish  or  greyish-white  colom-,  is 
i:)rodirced  by  the  coagulation  of  fibrinous  material  exuded 
on  the  siu-face  of  the  mucous  membrane.    It  consists  of 
a  delicate  network  of  fibres  enclosing  leucoc;\^es,  cast-off 
epithelium,  and  granular  debris  in  its  meshes.    On  its 
separation  the  mucous  membrane  beneath  is  generally 
though  not  invariably  found  to  be  denuded  of  epithelium, 
congested  and  inflamed ;  but  the  mucosa  is  not  usually 
involved  as  is  the  case  in  diphtheritic  inflammation  of  the 
fauces  and  pharynx.    This  difference  Avould  appear  to 
depend  on  the  site  of  the  inflammation  and  the  intensity  of 
the  process,  though  some  consider  it  a  point  in  favour  of 
the  non-klentity  of  croup  and  diphtheria,  a  question  how- 
ever which  cannot  here  be  discussed.     The  symptoms, 
when  the  disease  begins  in  the  larynx,  generally  come  on 
very  gradually ;  and  at  first  cannot  be  distinguished  from 
an  ordinary  catarrh.     Soon,  however,  and  often  first 
during  the  night,  the  cough  acquires  a  ringing  or  brassy 
character,  and  soon  afterwards,  if  not  simultaneously,  the 
inspiration  becomes   stridulous,   and    later   the  voice 
"hoarse,  cracked,  and  whispering,  or  in  young  children 
totally  suppressed."    Dyspnoea  is  now  marked ;  the  soft 
parts  of  the  chest-walls  recede  during  inspiration  ;  the 
inspiration  is  heaving;    expiration  as  well  as  inspira- 
tion may  also  become  impeded,  and  the  child,  if  not 
relieved,  rapidly  becomes  cyanosed  and  dies.    When  the 
disease  spreads  from  the  pharynx,  the  laryngeal  si"ns 
may  at _  first  be  masked;  but 'later,  they  are  similar  to 
those  given  above.    Trmtment.—Jntevndlly  quinine  and 
perchloride  of  iron  may  be  given,  whilst  locally  when  anv 
membrane  is  visible  on  the  fauces  and  pharjaix  it  should 
be  removed,  and  prevented,  if  ])ossible,  from'reformin'>-  by 
swabbing  out  the  throat  at  frequent  intervals  with  boro- 
glyceridc,  carbolic  acid,  or  other  disinfectant.    The  child 
may  bo  placed  under  chloroform,  if  necessary,  to  onsnro 
the  thorough  removal  of  the  membrane.    "iShould  the 
larynx  become  obstructed,  tracheotomy  must  bo  per- 
tormod.  _  The  chief  indiciations  for  this  operation  are 
retrocession  oi  the  soft  parts  of  the  chest  walls,  suppres- 
sion of_  the  voice,  and  especially  impeded  expirntio!!. 
J^efore  introducing  the  tracheotomy-tube  the  membrane 
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should  he  thoroughly  removed  both  from  the  trachea  and 
larynx  by  a  feather  or  by  the  suction-tube  apparatus, 
and  their  re-formation  if  possible  prevented  by  constant 
spraying  of  the  part  through  the  tube  with  an  alkaline 
lotion.  The  patient's  bed  shoidd  be  surrounded  with 
curtains,  and  the  atmosphere  kept  moist  by  steam  to 
which  an  antiseptic  is  added.  He  should  be  fed  with 
soft  solid  nourishment,  and  if  necessary  by  a  flexible  silk 
tnbe  passed  through  the  nose.    Stimulants  are  generally 

required.  t,  i   i  i 

TuBEKCLE   OF   THE  LAHYXX,  also   called  larj-ngeai 
phthisis,  may  sometimes  occur  as  a  piimary  affection, 
though  it  is  generally  secondary  to  tubercle  of  the  lung. 
It  is  characterized  by  the  formation  of  miliary  tubercles 
under  the  mucous  membrane,  which  subsequently  break 
down,  leading  to  ulceration.    The  symjitoms  are  those  oi 
ordinary  chronic  laryngitis,  but  in  addition  to  these,  the 
patient  often  presents  sig-ns  of  puhnonary  phthisis.  On 
examination  the  mucous  membrane  looks  pale,  and  the 
aryteno-epiglottidean  folds  swoUen  and  often  of  a  pyii- 
f(5rm  shape;  later,  ulceration  will  be  discovered,  and 
may  be  followed  by  caries  and  necrosis  of  the  lan-ngeai 
cartilages,  dysphagia,  and  oedema  of  the  glottis.  Treat- 
ment.—The  usual  constitutional  treatment  for  tubercular 
diseases  must    be    employed.     When  ulceration  has 
occurred,  painting  the  part  with  cocaine,  or  msiifflation  ot 
morphia,  may  be  tried  to  relieve  the  cough  and  difiiculty 
and  pain  in  swallowing.     Should  swaUowmg  become 
impossible,  the  patient  must  be  fed  with  the  a^sq^hageal 
tube    and    tracheotomy    performed    when  suffocation 

threatens.  ^  i        t  „ 

Syphilis  of  the  laryxx.— In  the  secondary  st^ige. 
of  s^^dliHs,  catarrhal  inflammation,  superfacial  ulceration, 
and  mucous  patches  may  occur;  wlu  st  in  the  tertiarv 
stages  characteristic  ulcers  due  to  the  breakmg  doxvii  ol 
gummata  are  not  very  uncommon.  Tertiary  ulceration 
may  extend  to  the  perichondrium,  or  a  gumma  may  begin 
beneath  that  membrane,  and  in  either  case  lead  to  necrosis 
or  caries  of  the  cartilages.  On  the  healmg  of  the  ulc(n> 
contractions  and  adhesions  producing  stenosis  ot  tlie 
larynx  may  ensue.  General  syphilitic  treatment, 
appropn^'te  to  the  stage,  should  be  cnuployed.  ^airifaca- 
or  tracheotomy  are  called  for  m  tertiary  aftectioii. 
should  cedcma  of  the  glottis  supervene.  In^^«"<;^!« 
attempt  may  bo  made  to  lUlate  the  contracted  glottic,  bj 
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means  of  Sclirootter's  tubes,  or  the  stricture  may  be 
<:li\icled  with  a  guarded  knife,  or  with  the  galvano-cauteiy. 

Tumours  both  innocent  and  malignant  occur  in  the 
larjTix.    Of  the  former  the  papillomata  and  fibromata  are 


Fig.  167. — Papilloma  of  the  larynx.  (From  St.  Bartholomew's 

Hospital  Museum.) 

Fig.  165. — Sarcoma  of  the  laryn.x.  (From    St.  Bartlioloiiiew's 

Hospital  Museum.) 


the  most  common,  of  the  hitter  the  ejiitheliomata.  The 
jiapillomuta  occm-  as  warty  or  peduncuUxted  excrescences, 
or  as  soft,  flocculent,  villous-like  bodies,  and  generally  grow 
from  the  vocal  cords  and  front  of  tlie  larynx  (Fig.  167) 
They  may  bo  single  or  multiple.  The  fibromata  avQ  lom 
cornmon  than  the  fonnor,  and  occtir  as  small,  smooth 
solitary,  spherical,  peduncvdatcd  or  sessile  gi-owtlis' 
springing  from  tlie  vocal  cords.  Tlie  eprthchomaia  usually 
grow  from  the  mucous  membrane  covering  the  arytenoid 
cartilages,  or  from  tho  ventricular  bands  or  cords  A 
sarcomatous  tumour  is  shown  in  tho  accomDaii'vin.'- 
illustration  (Fig.  HSS).  ^     •  ''^ 

Tho  chief  aymptoiiia  of  u  growth  in  the  larynx  are 
hoarseness  or  aphonia  and  dyspnoea.  When  the  gi^owth 
IS  pedunculated  the  symptoms  are  often  paroxysmal  and 
intermittent  m  character,  in  consciiueiico  of  the  growtli 


506 


DISEASES  OF  REGIOXS. 


■being  moved  by  the  current  of  air  in  respiration.  Tlie 
laryngoscope  is  essential  for  the  cliag-nosis.  In  the  early 
stages  it  may  be  difficult  to  distinguish  an  innocent  from 
a  malignant  tumour,  but  if  a  small  piece  can  be  removed, 
a  microscopical  examination  will  clear  up  the  point. 
Later,  the  rapid  growth  of  the  timaour,  its  tendency  to 
ulcerate,  its  induration,  its  involvement  of  sm-rounding 
parts,  the  enlargement  of  lymjahatic  glands,  and  the 
accompanying  pain  and  cachexia  will  indicate  malig- 
nancy. At  times  the  Ijniiphatic  glands  may  not  be 
involved,  and  there  may  be  no  cachexia. 

Treatment. — Innocent  gi'owths  should  be  removed  if 
possible  by  the  intra-laryngeal  method.  This  may  be 
done  by  evulsion  with  the  larjnageal  forceps,  or  by 
excision  with  the  cutting  forceps,  or  with  the  cold  wu-e 
or  galvano-caiitery  snare,  local  antesthesia  being  mducexl 
by  cocaine.  When  of  very  large  size,  or  broad-based, 
or  situated  below  the  cords,  or  in  other  parts  where  they 
cannot  be  removed  by  tliis  method,  laryngo-ti-acheo- 
tomy  or  thja-otomy  may  have  to  be  performed.  When 
a  malignant  growth  is  "confined  entirely  to  the  larvnx, 
and  the  glands  of  the  neck  are  not  involved,  the  whole 
or  part  of  the  larynx  shoidd  be  extirpated.  Otherwise 
palliative  treatment  only  can  be  employed,  or  tracheotoniy 
perfomied  if  suifocation  threatens. 

OPERATIONS  ox  THE  AIR  PASSAGES. 

Under  this  head  are  included  tracheotomy,  hiryugoiomy 
larnmio-tracheotomyMyrotomi/,suhhyoidi)harin 
eJrpaUon  of  the  larynx.  Tracheotomy,  lar^-llgotouly, 
and  lar^aigo-tracheotomy,  may  be  reqiured  cither  for 
establishing  a  permanent  c^iening  below  an  obstruction  ot 
the  larynx,  or  as  a  temporary  expedient  imtil  such  an 
obstruction  can  be  removed  ;  or  for  the  extraction  ot  _a 
foreign  body  or  gTO^-th.  Thyrotomv  and  subhyoid 
pharyngoton'iv  may  bo  necessary  for  the  removal  ot  a 
growth  or  foreign  body  when  such  cannot  be  extracted 
by  the  intra-laiwngeal  method  or  by  one  of  the  foi-mei 
operations.  Extirpation  of  the  larynx  may  have  to  bo 
undertaken  for  a  malignant  growth  confined  to  the  lar>nix. 
Before  performing  any  of  these  operations  the  burg^^^^^^ 
sh(mld  consider  well  the  anatomy  of  the  ^^.^^^ 
the  nock.  Eeginnim?  at  the  chm  is  the  raphe  '  ot^veen 
tho  mylo-hyoid  muscles,  next  the  hyoid  bone,  then  the 
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tTi;sTO-liyoid  membrane  through  which  an.  incision  is 
made  in  the  operation  of  subhyoid  phari/ngotomy.  Below 
this  is  the  pomnm  Adami,  or  the  notch  in  the  thyroid 
cartilage,  which  though  prominent  in  adults,  especially 
in  males,  can  hardlj^  be  felt  in  the  fat  neck  of  a  chilcl.. 
An  incision  exactly  in  the  middle  line  through  the 
thyroid  cartilage  is  known  as  t/ii/rotomy.  A  little  below 
the  thyroid  cartilage  the  cricoid  can  be  felt.  It  is 
situated  opposite  the  fifth  cervical  vertebra,  and  is  an 
excellent  landmark,  as  it  can  always  be  distinguished 
however  fat  the  neck.  Between  it  and  the  thj'roid 
cartilage  is  the  ciico-tlm'oid  membrane,  which  is  quite 
superficial  being  covered  only  by  the  skin,  superficial 
and  deep  fascia,  and  the  overlai)ping  sterno-hyoid 
muscles.  This  is  the  spot  where  kmjiKjotomy  is  per- 
formed. Below  the  cricoid  cartilage  are  two  or  three 
rings  of  the  trachea,  and  then  the  thyroid  isthmus. 
There  is  usually  a  space  between  the  ciicoid  cartilage  and 
the  isthmus  of  a  quarter  to  half  an  inch.  Here  the 
trachea  is  merely  covered  by  the  skin,  superficial  and 
deep  fascia,  and  the  overlapping  sterno-hj'oid  muscles  on 
either  side,  and  it  is  in  tliis  situation  that  tracheotomy  is 
best  performed.  When  the  incision  is  extended  upwards 
through  the  cricoid  as  well  as  through  the  upper  rings  of 
the  trachea,  it  is  called  larijngo-trucheotomy.  After  the 
isthmus  of  the  thyroid  gland,  which,  in  adults,  is  usually 
about  half  an  inch  wide,  follow  four  or  five  rings  of  the 
ti'achea,  and  then  the  upper  border  of  the  stermun. 
Below  the  isthnms  the  trachea  recedes  from  the  surface, 
and  in  addition  to  the  skin  and  su]ierficial  and  deep 
fascia,  is  covered  by  the  sterno-thyi'oids  as  Avell  as  the 
sterno-hyoids,  and  by  two  layers  of  deep  fascia  between 
which  is  the  large  infeiior  thyroid  plexus  of  veins. 
Superficial  tf)  the  muscles,  the  anastomotic  l)ra,nch  between 
the  anterior  jugular  veins  also  crosses  the  trachea.  On 
the  trachea  itself  ai'e  several  small  branches  from  tlio 
inferior  thyi'oid  ai'teries,  and  sometimes  the  thyroidea,  ima, 
an  abnonnal  branch  coming  off  from  the  aorta ;  whilst, 
rarely,  the  innominate  vein  may  be  higher  than  usual, 
and  cross  the  trachea  above  the  level  of  the  sternum.  On 
either  side  oC  the  trachea  low  in  the  neck  are  the  carotid 
arteries.  Home  Surgeons  ])erform  tracheotomy  below  the 
isthmus ;  hnt  a  review  of  these  anatomical  relations  makes 
it  evident  how  much  greater  is  the  risk  and  difiiculty 
then  attending  it. 
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Tracheotomy  may  be  performed  eitlier  above  or  below 
tbe  thvroid  isthmus.    The  foi-mer  situation  should,  as  a 
rule,  be  chosen,  as  here  the  operation  can  be  periormed 
with  greater  ease  and  less  risk.    Moreover,  there  is  less 
danger  of  suppuration  extending  between  the  layers  ot 
the  cervical  fascia  which  are  necessarily  opened  if  the  low 
operation  is  done.    In  favour  of  the  low  operation,  on  the 
other  hand,  it  is  argued  that  the  opemng  is  fui'ther  from 
the  disease  when  the  larynx  is  affected  and  nearer  to  the 
bronchi  when  a  foreign  body  has  to  be  extracted;  and 
that  there  is  more  room  than  above  the  isthmus,  as  the 
latter  sometimes  touches  the  cricoid  cartilage.    The  isth- 
mus, however,  can  be  drawn  downwards  quite  easily  with 
blunt  hooks,  or,  if  necessary,  may  be  dmded  m  the 
middle  line  with  perfect  safety  and  practically  no  htenior- 
rhao-e.    If  there  be  any  advantage  m  the  low  operation 
in  that  the  trachea  is  opened  further  from  the  disease  it 
is  in  my  opinion,  fully  compensated  for  by  the  greatei 
ease  and  less  risk  with  which  the  high  operation  can  be 

^'""tK/aA  operation  only  will  be  here  described     It  may 
be  done  either  with  or  without  chloroform  Chloroform 
should,  as  a  rule,  be  given  to  children,  as  othermse  then 
struggles  are  apt  to  embarrass  the  operator.  _  In  adult, 
howlfer,  it  is  not  necessary,  as  after  the  skin  mcision  ha= 
E  made  no  pain  is  felt,  and  chloroform  is  l^ab  e  t^  in- 
crease the  dyspnoea,  if  present,  to  af^nge^xnis  extent  and 
necessitate  the  operation  being  ^^inclly  performed,  wheiej. 
the  more  deliberately  it  can  be  done,  the  less  are  the 
attendino-  it.    A  small  pillow  having  been  placed  beneath 
?he  n  ck  so  as  to  render  it  prominent,  ^^^y^^ 
from  the  cricoid  cartilage,  exactly  m  the  ^"/^^l^    J^' ^ 
an  inch  and  a  half  to  two  inches  downward,  accoubng  to 
the  age  of  the  patient,  fatness  ot  the  neck,  &c     divide  ^^^^^^ 
skin  and  superficial  fascia,  and  having  fmmd  tbe  nten  al 
between  the  stcrno-hyoid  /-'^tinue    om  mc^^^ 

sion  between  them,  carefully  avoiding  any  l^igc  vcms 
The  isthmus  of  the  thyroid  will  now  be  seen  m  tl  e  owei 
part  of  the  wound  as  a,  bliush-rcd  body  ;  and  if  ^  ffi"';^^^ 
room  .Iocs  not  exist  between  it  and  the  cncmd  V  »  ; 
draw  it  <lown  geutlv  by  a  blunt  hook ;  or  if  tbis  c  "lot 
e  readilv  done,  notch  it  in  the  nnddlo  lino  dmdo  t. 
Sie  drawing  .lownwards  of  the  thyroid  is  .^^••^'^tlv  facili- 
tied  by  dividing  the  lavor  of  fnscia  which  extends  froni 
t  c    r  oid  cartilage  to"  the  isthmus,  transversely  on  the 
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cricoid.     Bj-  doing  this,  moreover,  the  wounding  of 
the  veins  between  the  layers  of  fascia  will  be  avoided. 
The  first  two  or  thi-ee  rings  of  the  trachea  having  now 
been  fully  exposed,  and  all  arterial  heemorrhage  arrested 
by  ligature  or  jjressm-e -forceps,  thrvist  the  sharp  hook 
into  the  trachea  immetliatety  below  the  cricoid  cartilage, 
and  steadying  it  in  this  waj^  divide  the  first  two  or  tlu-ee 
rings  by  thrusting  in  the  knife  with  the  back  of  the  blade 
dii'ected  downwards   and  cutting  towards  the  cricoid. 
Venous  hcemorrhage,  except  from  a  large  vein,  which  of 
course  should  be  tied,  need  not  delay  the  opening  of  the 
trachea,  as  it  depends  on  the  overful  right  side  of  the 
heart,  and  will  disappear  after  two  or  three  full  inspii'a- 
tions  thi'ough  the  tracheal  wound.    The  wound  in  the 
trachea  being  held  open  by  the  tracheal  dilator,  pass  the 
outer  tube,  made  wedge-shaped  by  ^jress- 
ing  it  between  the  finger  and  thumb,  into 
the  trachea,  and  then  immediatelj^  insert 
the  inner  cannula,  as  until  this  is  done, 
air  cannot  freely  pass  through  the  tube. 
Secure  the  tube  in  situ  by  tracheotomy 
tapes  tied  beliind  the  neck.    Where  the 
operation  is  peii'ormed  for  croup  or  diph- 
theria, the  tube  should  not,  as  a  rule,  be 
inserted  at  once,  but  the  wound  held      Fio-  169.— 
open  by  the  dilator,  and  any  false  mem-  Parker's 
brane  removed  by  a  feather  "passed  both  cannula, 
down  into  the  trachea  and  up  into  the 
larynx,   or  if  this  does  not  succeed,  by  a  Parker's 
suction-tube  apparatus.    The  bivalve  cannula  in  gene- 
ral use,  is  apt,  on  account  of  its   shape,  to  produce 
ulceration  of  the  anterior  wall  of  the  trachea,  on  which 
from  its  curve  it  must  necessarily  impinge,  and  has  even 
Ijeen  known  to  perforate  the  wiill  and  to  enter  the  in- 
nominate artery.    This  can  be  prevented  by  the  improved 
shaped  (\annula.  invented  by  Mr.  11.  W.  Parker  (Fig.  KiO). 
Should  the  breathing  cease  during  the  operation,  the 
trachea  should  still  be  opened,  the  obstructing  membranes 
removed,  and  artificial  r(!spiratiou  persevered  in  for  some 
time. 

I>wn(jers  and  difftniUloi  of  ihr  ojirratioii.—Whtnv.  tho 
oi)eration  can  be  done  deliberately,  and  on  a  ]iatient  with 
a  thm  neck,  it  is  attended  with  no  great  dilficulty;  but 
where,  as  is  frequently  the  case,  it  has  to  be  undertaken 
on  an  emergency,  possibly  with  insufficient  light  aud 
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with  no  skiUed  assistant  at  liand,  or  on  a  young  cliild  or 
infant  witli  a  fat  neck,  and  has  to  be  completed  rapidly  to 
m-event  death  from  suffocation ;  it  is  perhaps  one  of  the 
most  trying  that  the  Surgeon  is  called  upon  to  perfoi-m. 
The  dangers  into  which  the  inexperienced  and  unwary 
may  then  fall  are  the  following:— 

1  The  Tnioid  hone  or  the  thyroid  cartilage  may  be  mis- 
taken for  the  cricoid  cartHage,  and  the  meision  made 
throu-h  the  thja'o-hyoid  membrane  or  into  the  thyroid 
cartilao-e  This  mist'ake  could  hardly  occur  except  m  a 
fkt-necked  child,  and  then  only  through  carelessness  m 
not  determining  the  position  of  the  cricoid  cartilage  before 
beginning  the  operation. 

%  The  interval  between  the  sterno-hyoid  muscles  may  be 
missed  and  the  dissection  carried  to  one  or  other  side  ot 
Sie  trachea.  The  thyroid  body  and  even  the  carotid 
artery  has  in  this  way  been  woimded  To  avoid  such  a 
d  saster  the  head  should  be  held  perfectly,  straight  and  the 
ncision  made  accm-ately  in  the  nnddle  hue;  one  side  of 
Rewound  should  not  be  retracted  more  than  tlie  other 
and  the  index  finger  should  be  used  from  tunc  to  tmie  to 
make  sui-e  that  the  dissection  is  being  made  over  the 

^''''s^roo  short  an  incision  may  he  made,  and  consequentlv 
be  a  soui-ce  of  embarrassment  in  drawmg  down  the  thp-oid 
isthmus,  and  in  defining  the  trachea  before  it  is  opened 
TheTncision  should  never  be  less  than  an  mch  and  a  half 

aro?^J''t-,e  reins  may  be  _roo,n.l^  and  the 
steps  of  the  operation  be  considerably  impeded  by  h™r- 
iS-e  Thei  avails  are  very  thin,  great  care  therefore  is 
necessary  to  avoid  injuring  them.  _ 

T  The  hiife  may  perforate  the  posterior  rvaU  of  the 
im^Aea  and  entc^-  the^x^sophag.is.  To  prevent  this  he 
W  shmild  be  held,  whilst  incising  the  t-chea  with  the 
forefinger  placed  half  an  mch  from  its  point,  .o  that  it 
cannot  penetrate  too  deeply.  . 

(i.  The  hnife  may  slip  to  one  s^de,  ^^^^  ^^^^"^^ 
trachea  This  can  hardly  happen  if  the  kn  le  i^  hold  a^ 
ab<^-r  and  the  trachea  fixed  by  the  sharp  hook  and  dra^^  n 
we S  fo  'ward  into  the  w<.und  whilst  being  r^^'t/^^f ,^ 

7  The  innomiuaie  rein,  and  even  the  nu>omuu,tc  arieu  , 
hi  iL  rooand^du.  incising  ^^l^^;;^;;^']^^^ 
performance  of  the  low  opera  u.n  .!^^    ;  \^XZ. 

should  bo  introduced  with  tlie  back  ol  the  blade  to 
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wards  the  sternum,  and  the  incision  made  from  below 
upwards. 

8.  lllood  may  enter  the  trachea,  and  if  allowed  to  remain 
there  will  coagulate,  and  the  clots  being  drawn  into  the 
bronchi  and  acting  as  plugs  may  cause  suffocation.  This 
danger  should  be  guarded  against  by  tying  all  bleeding 
A'essels,_  and  thoroughly  exposing  the"  trachea  before  in- 
cising it,  lest  there  shoirld  be  a  vessel  in  front  of  it. 
Should  only  a  little  blood  enter  the  trachea,  it  can  be 
coughed  up ;  but  if  the  amount  is  large,  the  patient 
should  be  tiu-ned  on  his  side,  and  the  head  depressed,  the 
wound  of  com-se  being  held  open  by  retractors,  to  allow  it 
to  run  out ;  or  if  this  does  not  suffice,  an  attempt  must  be 
made  to  remove  it  by  suction.  When  there  is  a  general 
oozing  of  blood  from  the  wound,  the  introduction  of  the 
tube  will  prevent  more  escaping  into  the  trachea. 

9.  The  tracheotomy  tube  may  he  forced  hetiueen  the  fascia 
and  the  front  wall  of  the  trachea;  or  one  valve  of  the  tube 
may  he  passed  inside  the  trachea,  and  the  other  outside. — To 
escape  these  accidents,  the  incision  in  the  trachea  should 


G.  170. — Sankey's  forceps  for  introducing  traclieotomy  tube. 


Ije  free,  and  its  edges  well  retracted,  or  one  edge  may  be 
held  up  by  a  sharp  hook.  To  ensure  both  valves  entering 
the  trachea,  they  should  be  pressed  well  together ;  this 
may  be  conveniently  done  by  Sankey's  forceps  (Fig.  170). 

10.  Tlie  tube,  in  the  case  of  croup  may  be  -passed  hetiueen 
the  tracheal  luall  and  the  false  membrane,  a  danger  that  may 
be  guarded  against  by  removing  the  membrane  before 
mtroducmg  the  tube. 

11.  The  tube  has  been  passed  upwards  into  the  larynx 
instead  of  downiaards  into  the  trachea.  No  excuse  and 
it  IS  to  bo  feared  no  remedy,  could  be  found  for 'such 
gross  Ignorance. 

After  treatment.~T\xG  room  should  b(!  kept  at  a  uniform 
temperature,  and  the  air  rondcred  moist  by  means  of  a 
steam  spray  apparatus,  and  the  bed  well  aurrouuded  by 
curtains,    iho  tube,  especially  if  the  operation  is  per- 
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formed  for  dipMlieria  or  croup,  should  be  freed  at  frequent 
intervals  by  a  feather,  or  by  a  small  sponge  fixed  on  a 
wire ;  and  well  cleansed  by  the  nurse  at  least  two  or  three 
times  a  day.  The  outer  tube  which  also  requu-es  cleansing 
once  a  day,  should  onlv  be  removed  by  the  Siu-geon  hmi- 
self .  Where  it  is  necessarv  that  a  txibe  should_  be  worn 
for  anv  length  of  time,  Mr.  Morrant  Baker's  mdia-rubber 
cannula  should  be  substituted  for  the  silver  tube  I  have 
employed  this  immediately  after  the  operation,  but  it  is 
perhaps  safer  not  to  do  so  until  the  wound  has  been 
dilated  for  a  few  days  by  the  silver  cannula,  as  at  hrst 
the  resiliency  of  the  tracheal  rings  tends  to  close  the 
wound,  and  the  india-rubber  has  been  found  m  some  m- 


Fio.  171. -Author's  pilot  for  Mr.  Mon-ant  Bakers  soft  tube. 

stances  not  sufficiently  stiff  to  resist  theii-  Vf''^^'}^l-^^^''' 
™lnt  shown  in  Yis.  171,  inasmuch  as  it  renders  the  end  of 
tliTffancl  wedge-shaped  facilitates  its 
The  india-rubber  tubes  maybe  worn  with  the  gieate.t 
comfort,  and  for  prolonged  periods.  I  have  ^o.v  a  patient 
who  has  worn  them  for  upwards  of  three  years  men 
Wl  with  canvas,  as  suggested  by  Mr  Baker,  the  tube 
wiU  last  in  very  good  condition  for  nearly  twelve  month.. 
Hasih  ei  tubeVe  worn  it  should  be  examined  on  each 
removal  any  blackening  of  the  end,  and,  ot  covu-se.  thc 
rseice  ilood  being^ni  indication  that  ulceration  m 
iiro.rvpss  The  tube  shoiil<l  only  be  worn  as  long  a:- 
^^^n  ^ongk  the  glottis  is  iinpcded.  To  define 
when  the  tube  may  be  dispensed  with  it  is  >  " 
to  close  the  wound  with  the  finger  and  thus  te>t  he 
breathing.  As  a  rule,  it  is  bettor  to  remove  the  tube 
a  "rst  :^nly  during  the  day.  or  foi;  -^-^^^^^ 
time,  or  where  a  fenestrated  cmnuhi  is  ii.ed       «te  ai 

e'^S"  Vhen  the  tube  has  been  worn  for  anyl^ng* 
of  tiiue  some  diiliculty  is  often  experienced  in  leaMug  it 
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oi¥.  This  may  depond  chiefly  on  :  1 .  the  formation  of 
granulations  in  the  trachea  above  the  opening  for  the  tube ; 
2.  adhesions  of  the  vocal  cords  to  one  another;  and  3, 
paralysis  coniplete  or  partial  of  the  intrinsic  muscles  of 
the  larynx.  Thus,  where  granulations  are  the  cause  of 
the  obstruction,  they  should  be  touched  at  intervals  with 
nitrate  of  silver.  Where  there  is  adhesion  of  the  vocal 
cords  the  gbttis  may  either  be  dilated  by  Schroetter's 
tubes,  or  the  adhesions  broken  down  by  probes  passed  up 
through  the  wound  or  dovm  through  the  mouth.  The 
power  of  the  muscles  may  be  restored  by  galvanism,  one 
pole  being  placed  in  the  larynx,  and  the  other  o^-er  the 
situation  of  the  recurrent  laryngeal  nerve.  In  children 
the  concation  improves  as  they  grow  older,  and  the  larynx 
becomes  more  developed. 

Laeyxgotomy.— Feel  for  the  cricoid  cartilage,  and 
the  case  is  urgent,  and  the  patient  evidently  in  extremis 
plunge  a  penknife  through  the  skin  and  subjacent  crico- 
tiiyroid  membrane  transversely,  immediatoly  above  the 
cricoid  cartilage,  and  hold  the  wound  open  by  a  hair-pin 
piece  ot  wire  Irom  a  champagne  bottle,  &c.    When  the 
PvnnS'"^         ^''i      v''  f^elil^'51'^^tely,  make  an  incision 
exactly  m  the  middle  line  of  the  neck  from  a  little  above 
the  lower  border  of  the  thyroid  cartilage  to  a  little  below 
the  upper  border  of  the  cricoid  cartilage,  and  the  crico- 
thyroid membrane  having  been  thus  exposed,  incise  it 
transversely  entering  the  knife  immediately  above  the 
cricoid  cartilage,  so  as  to  be  as  far  as  ]iossible  from  the 
vocal  cords,  and  to  avoid  ^^ounding  the  little  crico-thyroid 
axtei'v  which  anastomoses  with  its  fellow  usually  across 
the  upper  part  of  the  space.    This  artery,  though  com 
monly  so  insignificant  in  size  that  any  haemorrhage  from 
It  cou  d  be  rea.  ily  controlled  by  the  tube,  is  sometimes  of 
consKLorable  dimensions,  and,  if  then  ^^a,uiuled  wou^^^^^ 
require  tying.  The  laryngotomy  tube  should  l  e  soniewhat 
compressed   roni  above  downwards,  so  as  bett  r  to  covre- 
spond  with  the  shape  of  the  crico-thyroid  space 
feurgeons  recommend  that  the  incision  throuo-h  the 
thyroid  membrane  should  be  vevKr.nl  n.  '?.i,„ 


spond  with  the  shape  of  the  cri^o:^!^;!^.!  ^  ^^Im 
Surgeons  recommend  that  the  incision  through  the  cri™- 
thyroid  membrane  should  be  vertical  as  the  auto  i  v 
.]ugulnr  vem  and  the  crico-thyroid  nniscles  have  boX 
injured  in  making  tlie  transverse,  and  an  aeSS  fistuH 
has  at  times  remained  after  the  latter  has  boo  remnlnyed 
lur  her  the  vertical  incision  has  this  advan       ^  h  f  ^ 


h  I, 
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Laeyngo-tracheotomy  consists  in  prolonging  the  in- 
cision in  the  tivachea  through  the  cricoid  cartilage,  it  is 
sometimes  done  when  there  is  not  room  between  the 
cricoid  cartilage  and  the  isthmus  for  the  performance  of 
tracheotomy ;  also  for  the  pm-pose  of  remo.-ing  a  growth 
from  the  larynx.  Although  no  harm  may  follow  the 
division  of  the  cricoid,  it  should  be  avoided  if  po.ssible,  as 
the  integritj^  of  the  larynx  is  interfered  with  and  serious 
impairment  of  the  vocal  apparatus  has  been  the  result. 

Comparison  of  the  operations  of  tracheotomy  and  lariju- 
„^to,,„;._Laryngotomy  is  a  much  easier  operation  and 
fan   e  done  with  greater  rapidity  than  tracheotomy.  For 
this  reason,  it  is  %ar  excellence  the  one  to  be  undertaken 
on  an  emergency,  as,  for  instance,  thi'eatened  suffocation 
?iom  the  ^mpacti^n  of  a  portion  of  food  at  the  entrance  o 
the  larynx.    In  children  tracheotomy,  or,  m  the  case  of  an 
erne  8iney,laryngo-tracdieotomy,  shou^ 
Sen  as  the  cricS-thyroid  space  m  them  is  too  s^maU  to 
aS  a  tube.    In  adults,  when  either  laryngotomv  or 
Seotom;canbe  performed  ^^^^-^-'^I'^^^Z:^: 
of  Surgeons  are  somewhat  at  variance  as  to_ which  oi^iia- 
Son  oiight  to  be  undertaken  for  the  varymg  concbtion. 
calbng  for  an  opening  into  the  air-passages  below  the 
Sottl.    For  my  own  part  I  always  do  tracheotomy 
fxcept  in  cases  of  emergency,  as  this  operation  docs  no 
ntexiere  with  the  integrity  of  f  ^.l^--^^^^,^!;-- 
Inrvno-otomy  the  voice  has  at  times  been  io^t  oi  un 
Sd  oZg  to  contraction  of  the  crico.thvroid  membrane. 
STntaiation  of  the  -ieo-thyroid  jomt   or  ™^ 
nrvtenoid  ioint.    This  opinion,  however,  is  not  held  in 
Si     Th  s  according  to  Mr.  Erichsen,  laryr,ptomy  s\.o^AA 
1.. \.erfoimed  in:   1.  Acute  axlematous  laryngitis.  2. 

to  ba-mon-iag.  aWut  tkc  face  or  mouta. 
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THTEOTOirY,  or  laying  open  the  larynx  from  the  front 
hy  dividing  the  thyroid  cartilage  in  the  middle  line,  may 
be  required  for  the  removal  of  a  tumour  or  a  foreign  body 
impacted  in  the  larynx  after  a  thorough  and  careful 
attempt  has  been  made  to  extract  it  by  the  natural 
passages  {intrnlurynfieal  method).    Make  an  incision  ac- 
ciu-ately  in  the  middle  line  of  the  neck  from  the  hyoid 
bone  to  the  cricoid  cartilage,  and,  having  exposed  the 
thj-roid  cartilage,  and  stopped  all  bleeding,  divide  it  alono- 
the  angle  formed  by  the  junction  of  the  alee,  taking  care 
to  do  so  in  the  middle  line  so  as  not  to  injm-e  the  vocal 
cords.  _  Separate  the  ahe,  and  remove  the  growth  &c., 
and  bring  the  aloe  accurately  together  again,  and  unite 
them  by  silver  wire  or  kangaroo-tail-tendon  sutures, 
which  should  not,  however,  be  passed  thi-ough  the  whole 
thickness  of  the  cartilage.    When  the  removal  of  the 
growth  IS  likely  to  be  attended  by  htomorrhage,  tracheo- 
tomy had  better  first  be  performed  and  the  trachea 
plugged  by  Hahn's  cannula. 

Subhyoid  pharyxgotomy  consists  in  opening  the 
pharynx  tkrough  the  thyro-hyoid  membrane  for  the  pur- 
pose of  removing  a  tiuuour  or  impacted  foreign  body 
at  the  entrance,  or  in  the  upper  part  of  the  larynx  It  is 
so  rarely  required  that  the  steps  of  the  operation  are  not 
given  m  detail  here. 

Extirpation  of  the  lakyxx.— Partial  or  complete 
removal  of  the  cartilages  of  the  larjmx  may  be  required 
for  malignant  disease  when  the  growth  is  confined  to 
that  organ  and  the  glands  in  the  neck  are  not  involved 
1  irst  perform  tracheotomy,  and  plug  the  trachea  with 
Hahn  s  tampon  cannula,  and  continue  the  administra- 
tion of  the  anfGsthetic  through  it.    Next  make  an  incision 
in  the  middle  line  of  the  neck  from  the  hyoid  lione  to  the 
tracheotomy  wound  ;  free  the  upper  part  of  the  trachea 
and  the  larynx  from  their  attachments  by  dissecting  close 
to  tliose  structures,  securing  all  bleeding  vessels  aS  tliev 
are  divided.    Divide  the  trachea  above  tlio  cannula  an(l 
detach  the  larynx  from  tho  remaining  connections  Avork 
mg  Irom  below  upwn,rds.    Whore  ])art  of  tho  larynx  caii 
be  saved,  tho  risks  of  tho  operation  will  he  greatly 
lessened    Lightly  plug  tho  wound  with  iodoform  .-au/e 
leaving  the  cannula       sitn.    Tho  patient  must  bo  U 
at  first  through  a  soft  tubo  passed  down  tho  cesopha-vus 
and  by  nutrient  enemata.    On  the  healinij  of  tlu  won,,,! 
an  artificial  larynx  should  bo  fitted  to  the  par!"  Ifio 
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help  of  whicli  tlie  patient  will  be  alole  to  speak  mo  lerately 
distinctly. 

DISEASES  OF  THE  PAUOTID  GLAND. 

P.VI10TITIS,  OH  MUMPS,  is  an  amte  infectious  disease 
attended  by 'sharp  febrile  disturbance  an^ 
mfl  animation  of  the  parotid  gland.    Theie  i»  geneiauj 
,T^n^T,  and  swemnQ-,but  neither  redness  nor  tendency 
Tst  rattl    On        subsidence  of  the  inflammation 
S  tirre  gland  the  opposite,  if  not 
oinerally  becomes  inflamed,  or  more  rarely  the  testicle 
ovarv  or  mamma  is  attacked-a  condition  spoken  of  a. 
meta  tasis     Confinement  to  the  house,  a  gentle  laxative, 
rnSeihulonna  or  opiate  liniment  to  soothe  the  pam 
all  that  is  usually  required.        .  ^ 
P.VEOTID  TUMOUES  may  begm  in  the  paiond  ^lauu 

^SSrc£SinSt;%olid?umou.sisnotin- 
the4nousparotidtiun.HU.™^ 

is  it  of  consequence,  .^"X^^  Tl^  practical  point- 
to  determine  thou- 

K,.„i  ov  H™„-d,  sl.t  ,  5      ;  /  either  Ivom 
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them,  though,  stretched  and  thinnecl,  is  non-adherent, 
and  the  gUmds  are  not  affected.  Malignant  tumours,^  on 
the  other  hand,  grow  rapidly,  are  ill-defined  in  outline, 
generally  soft  or  semi-fluctuating,  and  become  firmly  fixed 
to  the  surrounding  parts;  the  skin  is  adherent,  piu- 
plish-red,  brawny,  infiltrated  with  the  growth,  and  later 
ulcerated ;  and  the  lymphatic  glands  are  enlarged.  An 
innocent  tumoiu-,  however,  after  having  gi'own  slowly 
for  many  years  may  suddenly  take  on  a  rapid  growth  and 
malignant  characters. 

Treatment. — When  the  tumour  appears  innocent,  of 
moderate  size  and  freely  movable,  indicating  that  its 
attachments  are  not  deep,  there  can  bo  no  question  about 
its  excision.  But  when  of  very  large  size,  especially  if 
firmly  fixed  to  siu-rounding  parts,  or  if  malignant,  unless 
quite  small  and  the  skin  and  glands  are  not  to  any  extent 
involved,  it  should  be  left  alone.  The  Operation. — Make 
a  free  longitudinal  incision  through  the  skin  and  fascia 
to  thoroughly  expose  the  tumour;  it  will  then  often 
readily  slide  out  of  its  capsule ;  if  not,  draw  it  forward 
with  vulselliun  forceps,  and  separate  its  deeper  attach- 
ments "udth  the  handle  of  the  scalpel  and  occasional  touches 
of  the  knife,  the  edge  of  which  should  be  turned  towards 
the  tumour  to  avoid  the  branches  of  the  facial  nerve  and 
other  important  structures.  The  proximity  of  the  carotids 
shorrld  not  be  forgotten. 

DISEASES  OF  THE  TnYROID  GLAND. 
BrONCHOCELE,    GOtTRE    OR    DERBYSHIRE  NECK   is  an 

enlargement  of  the  thyroid  gland.  It  may  be  due,  as  is 
commonly  the  case,  to  the  simj^le  hypertrophy^  of  the 
normal  tissues  of  tho  oi'gan  {ordiiuiri/  </iiUre),  and  may 
then  im'olvo  the  whole  gland  or  one  of  the  latei'al  lobes, 
or  only  tho  isthmiis.  In  other  instances  tho  h^iiqiertrophy 
may  fall  cliiefly  on  the  fibrous  tissue  constituting  the 
septa  of  tho  gland  {fibrous  (joitre).  Or  along  with  some 
amount  of  siini)le  hypertrophy,  or  of  increase  of  fibrovis 
tissue,  one  or  more  of  tho  normal  alveolar  spaces  may 
become  enlarged,  forming  single  or  multii)lo  cysts  (ci/stic 
(p'drc).  ,Sncl\  cysts  I'onlain  Avhen  single  a  serous  iluiil,  or 
when  miiltiplo  a  colloid  or  a  dark  grumous  material 
sometimes  mixed  with  altered  Idood  ;  whilst  occasionally 
proliferating  growths  ])roject  into  their  interior  from 
their  walls.    In  other  instances,  agiiiu,  Imt  mure  rarely, 
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the  hypertrophy  is  associated  with  a  great  increase  in  the 
vessels,  and  a  forcible  and  expansile  pnlsation  is  giyeu 
to  the  gland  {lyulsating  goitre).  But  the  tissues  besides 
hypertrophy  may  undergo  secondary  changes.  Thus 
calcification  may  occur,  and  the  enlarged  gland  become 
in  places  of  stony  hardness  {caldju'd  goUre),  or  the  fluid 
normally  contained  in  the  alveolar  cavities  may  assume  a 
colloid  character.  Lastly,  the  enlargement  of  the  thyroid 
may  be  due  to  malignant  disease  {malignant  goitre). 
Goitre  in  certain  districts  is  -endemic,  especially  m  the 
Ehone  Yalley  in  Switzerland,  and  in  Derbyshire,  and  is 
then  frequently  associated  with  tho  condition  known  as 
cretinism.  It  also  occurs  sporadically;  and  m  some  cases 
again  is  accompanied  by  a  pecubar  jerking  beat  m  the 
carotids,  by  ana?mia,  and  by  a  prominence  of  the  eyeballs 
{exophthalmic  goitre)  for  a  full  account  of  which  a  work 
on  Medicine  must  be  consulted. 

The  Symptoms  common  to  any  form  of  enlargement  ot 
the  thyroid  is  a  swelling  taking  more  or  less  the  charac- 
teristic shape  of  the  thyroid  gland,  and  moving  with  the 
larynx  in  deglutition.  In  this  country  the  enlargement 
is  generally  moderate  ;  but  sometimes,  and  especially  m 
Smtzerland,  the  goitre  forms  a  large  mass  hanging  down 
in  front  of  the  neck,  and  may  press  upon  or  even  displace 
the  trachea  and  oesophagus.  It  occurs  chiefly  m  women. 
In  the  ordinary  variety  it  feels  soft,  semi-fluctuating,  and 
of  uniform  consistency ;  in  the  cystic  one  or  more  fluctu- 
atmg  places  can  be  felt;  whilst  in  the  fibrous  it  will  be 
firm  and  hard  and  more  or  less  lobed  or  irregiilar ;  and 
where  calcification  has  taken  place  of  stony  hardness. 
Malignant  goitre,  which  is  very  rare,  may  be  known  bv 
rapid  growth,  enlarged  glands,  and  the  other  signs  of 
malignancy  mentioned  at  page  GO.  tat  i 

The  Ga  iLe  of  endemic  goitre  is  not  knowii.  It  has  been 
attributed  to  im]mro  water,  water  from  limestone,  and 
snow  water,  but  without  c.mclusivo  evidence  It  is  mo.t 
prevalent  in  valleys  wlioro  fr.mi  then- direction  the  sun 
does  not  penetrate,  on  damp  sml,  and  ni  damp  « 
towns.  In  sporadic  cases,  heredity,  disturbance  of  the 
sexual  functions,  and  conditions  producing  congestion  ot 
the  head  and  lu-ck,  are  given  as  causes. 

r...i/.<'.i.-Sporadic  «ises  of  ordmarv  goitre  should  be 
treated  by  tho  iutevnnl  and  external  appbcation  of  lot^^me. 
Tho  a].plication  bini.uli.lo  ot  '"^^^-""^  ""^^lU'^nt  folW^^ 
by  oxposm-o  to  a  hot  sun,  has  been  attended  with  much 


ACUTE  GOlTRE, 


519 


success  in  India.  Injection  of  iodine  and  perchloride  of 
iron  is  also  recommended,  but  i,s  not  unattended  with, 
danger,  as  sudden  death,  lias  occurred  either  from  the 
accidental  entrance  of  air  or  injection  of  iron  or  iodine  into 
a  vein.  In  cystic  goiti-e  perchloride  of  iron  is  by  some 
Surgeons  recommended  to  be  thrown  into  the  cyst  through, 
a  cannula,  and  the  cannula  plugged  and  allowed  to  re- 
main for  some  days  to  set  up  sujjpuration.  The  cyst  is 
then  allowed  to  granulate  from  the  bottom.  For  my  own 
ptu-t  I  jn-efer  laying  the  cj^st  open  and  di'aiuing  it  with, 
antisej^tic  iirecautious.  Where  great  dj'spnoea  has  threat- 
ened snifocation,  the  gland  has  been  removed  ;  but  since 
it  has  been  shown  that  such  removal  is  i^roductive  of  myx- 
oedema  it  is  a  question  whether  complete  removal  is  ever 
justifiable  except  for  malignant  disease  in  a  very  early 
stage.  It  is  better  to  divide  the  isthmus  in  the  middle 
line  for  the  purpose  of  freeing  the  trachea,  or  to  remove 
the  isthmus  or  one  lobe  of  the  gland,  when  the  rest  will 
generally  shrink.  Endemic  goUre  admits  of  little  treat- 
ment other  than  removal  of  the  patient  from  the  goitrous 
district.  Eor  the  treatment  of  exophthalmic  cjoiire  see  a 
work  on  Medicine. 
_  Acute  goitre. — Goitre,  though  usiially  chronic,  some- 
times_  occurs  in  an  acute  form,  the  gland  increasing  to 
the  size  of  an  orange  in  a  few  days,  and  causing  severe, 
or  it  may  be  fatal,  dyspnoea,  from  pressure  on  the  trachea 
in  conseqiience  of  the  enlargement  taking  place  so  rapidly 
that  the  fascia  of  the  neck  has  not  time  to  yield.  It 
occm-s  in  young  subjects  both  sporadically  and  ondemi- 
cally.  In  these  instances  it  sometimes  liiakes  its  way 
behind  the  sternum,  so  tliat  it  is  difficult  to  get  below 
it  even  if  tracheotomy  is  performed.  The  cause  of  tho 
dyspncca  before  the  operation  may  not  be  very  evident. 
Treatment. — The  pressure  may  sometimes  be  removed  by 
simply  incising  the  fascia  of  "the  neck.  Or  tracheotomy 
may  be  done,  and  a  catheter  pa-ssed  down  the  trachea 
beyond  the  obstruction.  The  patient  should  bo  removed 
from  the  goitrous  district. 

DISEASES  OP  TIIK  SPINE. 

Scoliosis  or  later.ve  cukyatuiiI':  is  a  complicated 
distortion  in  which  the  spine  foi'ms  two  or  more  lateral 
cuiTCS  with  their  convexities  in  oiiposito  directions,  whilst 
the  vertcbrte  involved  in  the  cur\-os  are  rotated  on  their 
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vertical  axes  so  that  tlie  spinous  processes  are  directed 
towards  the  concavity  of  the  curves. 

Cause.— The  immediate  cause  that  underlies  the  forina- 
tion  of  lateral  curvature  is  the  M^e^Hw^  fO//i7/m,s!V;?i  r;/' I'^e 
intervertehrul  cartilages  for  long  periods,  such  as  may  be 
induced  by   1,   any   condition   causing  permanent  or 
habitual  obUfiuity  "of   the  ]ioh-is   an(l  the  conseiiuont 
throwing  the  spine  over  to  the  opposite  side;  such  as 
unequal  length  of  the  legs,  knock-knee,  fiat  foot,  use  of 
a  wooden  leg,  habit  of  standing  on  one  leg,  sitting  cross- 
legged,  cong'enital  dislocation  of  the  hip,  &c. ;  2,  a  one- 
sided position  of  the  body  in  sitting,  standing,  or  lying,  or 
produced  by  certain  emplovments,  as  nursing  or  carrjTiig 
with  one  arm,  &c. ;  3,  contraction  of  one  side  of  the 
chest  following  empyema ;  4,  unilateral  contraction  ot 
the  spinal  muscles  following  ]iaralysis  of  the  o]iposing 
muscles.    The  conditions  mentioned  under  1  and  2  are, 
however,  by  far  the  most  frequent  causes  of  the  deformiby . 
Although  lateral  curvature  may  be  induced  by  these  causes 
acting  alone,  there  are  certain  circumstances  that  appear 
especially  to  predispose  to  the  deformity,  by  producing  a 
.general  want  of  tone  in  the  muscles  and  structural  weak- 
Sess  of  the  ligaments  and  bones.     Such  are   1.  here- 
ditv    2,  general  debilitv ;   3,  the  strumous  diathesis;. 
4,  "ricketsl    and  5,  rapid  growth.  _   It  is  much  more 
frequentlv  met  with  in  girls  than  m  boys,  and  is  most 
common  about  the  age  of  fourteen  to  eighteen. 

Fa tJwloqy.— The  long-continued  unequal  compression 
of  the  intervertebral  cartilages  causes  them  to  become 
wedge-shaped,  and  the  ]iortion  of  the  spine  corresponding 
to  the  compressed  cartilages  to  assume  sooner  or  later 
a  permanent  lateral  curve.  Whilst  however,  a  curve  is 
thus  being  produced,  say,  in  the  dorsal  region  with  its 
convexity  to  the  ri-lit,  a  compensating  curve  m  or.lei  to 
maintain  the  cpiilibrium  of  the  spine  xs  .b^';".^,™,  - 
taneouslv  produced  in  an  opposite  direction  m  the  lumbal 
region.  ■'Coincidently  with  these  changes  a  rotary  move- 
ment of  the  affected  vert.>bra^  upon  their  vertical  axes  s 
taking  place,  so  that  while  the  bodies  turn  towards  the 
cnivexity  of  the  curve  the  apice^  of  the  •'^P";";!^^  r"}';;^^;;^;^ 
turn  towards  the  concavity.  Hence,  m  addition  to  o 
formation  ol'  the  primary  and  the  .secondary  or  con - 
";ting  curves,  Je  liave  a  twisting  ^^nnd  oi^.^nno 
vifhin  these  curves,  as  a  eons,-,,uence  f 
on  the  eon.'ave  side' are  carried  backwards  with  thetians- 
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Terse  processes,  causing  tlie  angle  of  tile  scajmla  on  that 
side  to  project ;  whilst  the  ribs  of  the  concave  side  are  for 
the  same  reason  carried  forwards,  producing  a  prominence 
of  the  corresponding  breast.  The  cause  of  the  rotation 
has  been  Tariously  explained.    The  theory,  perhaps,  most 


generally  accepted  is  that  of  Dr.  Judson,  who  believes 
that  it  is  due  to  the  fact  that  the  posterior  portion  of  tho 
vertoln'al  column,  being  a  part  of  tlio  dorsal  ])ariotos  of 
tho  chest  and  abdomen,  is  confined  by  the  ligaments  and 
mus61os  to  the  median  plane  of  the  trunk ;  whilst  the 
anterior  portion  projecting  into  tho  thoracic  and  abdominal 
cavities  being  devoid  of  lateral  attachments  is  free  to 
move  either  to  the  right  or  loft  of  the  median  plane  when 
the  s])ine  is  inclined  to  eitlier  side.  At  iirst  tlie  boiu^s 
lire  not  alTocteil, but  when  the  compression  of  tho  cartilages 
has  become  iiermanout  tln^  bodies  of  the  vertebra'  also 
gradually  assume  a  wedge  shape,  wliilst  the  articular 
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processes  become  contracted  and  flattened  on  the  concave 
side  and  elongated  on  tlie  convex.    The  ligaments  and 
mnscles  on  the  concave  side  are  shortened  and  atrophied 
whilst  on  the  convex  side  the  ligaments  are  stretched  and 
the  muscles  become  hypertrophied.  •     ,1,    i,  i 

S,V/7is.— Pain  or  a  fooling  of  weakness  m  the  back, 
general  lassitude,  and  a  stooping  gait  are  amongst  the 
larlv   symptoms;  but  the  patient  is  generally  hrst 
broilght  for  consultation  on  account  of  a  sbght  projection 
of  the  scapula,  or  an  apparent  prominence  of  the  rhao 
crest-a  growing  out  of  the  shoulder  or  of  the  h^P. it  1^ 
popularly  termed.    In  slight  oases  there  may  be  little  or 
no  lateral  deviation  of  the  apices  of  the  spmous  pro- 
cesses, and  the  little  there  is  maybe  made  to  disappeai  on 
suspending  the  patient  or  placing  her  in  the  prone  position. 
In  the  severer  cases,  however,  the  signs  are  unmi.takabie. 
Thus,  in  the  more  common  forms,  there  is  usually  a  doi.ai 
curve  withits  convexity  to  the  right,  ^-nd  a  shorter  lum^^^ 
or  dorso-lumbar  curve,  with  its  convexity  Jo  the  left 
whilst  the  right  shoulder  is_  generally  elevated  the  angle 
of  the  right  "scapula  and  right  ihac  ^rest  and  left  b^^^^^^^^^^ 
are  prominent,  and  a  backward  pro.iection  of  the  lumbar 

Sansverse  processes  on  the  left  .'j^-^^^f  .^^l^e  I 
muscles  to  stand  out  as  a  prominent  ridge  -'^ii'l  to  gn  e 
greater  sense  of  resistance  on  pressmg  over  them  in 
Sther  cases  the  compensating  curves  may  be  so  .light 
that  there  is  apparently  a  single  curve  onh ,  ^th  itb 
convexity  eithei  to  the  riglit  or  left,  involving  the  whole 
S?n\  01  ^hleW  the  upper  dorsal  or  the  l--^^' 
and  producing  more  or  loss  pro.iectiou  of  the  scapiUa  01 
a?paS  prominence  of  the  iliac  crest,  &c.,  accorchng  to 

''''^:S!^r^Si^'^^ere  is  evidence  of  genenil  or 
miicilTdebility  the  health  and  "--ular  tmie  shouhl 
bo  improved  by  suitable  remedies,  the  avoidance  ot  late 
hours  fatl'  e  and  the  like  :  whilst  the  exciting  cause  of 
?h  cui^S  should  bo  looked  for  and  I  V0^^^^_ 
removed.  In  slight  cases,  the  above  "^^'^^^'^^^^'J^.^f^^s 
ioincd  with  a  iudicious  solectiou  "t  'ii^^^^^"!^^^,  ^^f/,.^'^^^. 
and  partial  recumbency,  Avill  generally  fyjl^'^j;^-^^ 
iinmove  the  curvature,  or  at  least  prevent  it  li^^m  gettiu„ 
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In  ordering  sucTi  supports,  liowever,  the  patient  should  be 
made  to  thorouglilj"  understand  that  no  real  imi:irovement 
of  the  ciu'vatm-e  must  he  expected  from  them,  their  only 
aim  being  to  relieve  pain  when  present,  to  give  a  sense  of 
comfort  and  si;pport,  to  improve  the  outward  apiDearance, 
and  to  i^revent  further  deformity.  In  sHght  cases  they 
should  on  no  account  be  used.  The  exercises  that  I 
employ  arc  directed  in  i^art  to  imjiroving  the  muscular 
tone  generally,  and  in  jiart  to  strengthening  those  muscles 
in  particular  that  tend  to  lessen  or  straighten  the  curves. 
Eor  the  former  jnu-pose,  such  exercises  as  swinging  by  the 
hands  from  a  bar,  forcibly  stretching  an  elastic  cord  fixed 
to  the  floor,  and  dumb-bell  exercise,  should  be  practised. 
For  strengthening  the  muscles  in  particular  that  tend  to 
straighten  the  curve,  the  back  should  be  mani2:)ulated  till 
that  postiu'e  is  found  in  which  the  curves  are  least  mai'ked, 
and  the  patient  made  to  hold  herself  in  this  position  for  as 
long  as  possible.  At  first  she  will  be  only  able  to  do  this 
for  a  few  minutes ;  but  by  frequently  assuming  the 
postm-e  the  muscles  thus  brought  into  play  are  gradually 
strengthened  till  at  last  the  improved  jiosture  is  main- 
tained constantly  and  without  effort.  For  fiu-ther  im- 
proving the  tone  of  these  muscles  Professor  Busch  and 
Mr.  Eoth  recommendsome  suchcxei'cise  as  thofollowing: — - 
The  patient's  body  held  in  the  improved  ^^osture  is  brought 
over  the  end  of  a  couch  or  table,  and  whilst  she  is  prevented 
from  falling  by  an  assistant  holding  her  legs,  she  alter- 
nately flexes  and  extends  her  body  at  the  hips  whilst  the 
Sm-geon  resists  her  efforts.  I  have  also  found  the  use 
of  the  sloping  seat,  as  recommended  by  M.  Bouvier  and 
Mr.  Barwell,_of  considerable  service  in  counteracting  the 
curves.  A  similar  effect  may  be  obtained  by  wearing  a 
thick  solo  on  one  boot,  and  by  sitting  on  the  off-side  of  tho 
horse  when  riding.  After  the  exercises,  or  twice  or  thrico 
during  the  day,  tho  patient  should  lie  on  her  liack  for  half 
an  hour  to  an  hour,  and  whilst  sitting  her  back  should  bo 
supported  liy  a  rooliiiiiig  chair. 

IvYnrosis  is  a  general  curving  of  tho  spino  with  its 
convexity  backwards,  or  an  exaggerated  condition  of  tho 
normal  dorsal  curve.  It  depends  upon  an  unofpial  com- 
pression of  the  intorvei'tebral  cartilages  and  to  a  loss 
extent  of^  the  vertebral  bodies  wliich  thus  become  wedge- 
shaped  with  thinr  Ijasos  looking  posteriorly.  It  is  genorafly 
the  result  of  muscular  dcibility,  rickets,  slouching  habits, 
or  occupations  necessitating  stooping.    The  point  of  chief 
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interest  is  to  distinguisTi  it  from  tlie  serious  angular 
curvatm-e  induced  by  caries.  In  children,  and  in  adults, 
this  is  usually  easy ;  but  in  rickety  infants,  m  whom  the 
usual  tests  for  caries  (see  p.  527)  cannot  be  apphed,  it  is  often 
very  difficult.  In  such  a  case,  the  infant  should  be  laid 
across  the  nurse's  knees  and  gently  extended,  when  the 
rickety  curve  will  disappear,  but  the  angular  will  remam. 
The  back,  moreover,  in  caries,  is  rigid,  and  the  child  is 
nneasy  in  this  position  and  tries  to  resist  the  extension  by 
musciilar  effort,  and  draws  up  his  legs.  In  rickets  the 
back  is  flexible  and  there  are  other  signs  of  rickets. 

Treatment.— In  the  infant,  recumbency;  m  growing 
lads  and  girls,  the  correction  of  stooping 
habits  by  the  use  of  muscular  exercise 
and  a  spinal  brace  (Fig.  173),_  with 
partial  recumbency,  and  tonics,  is  the 
treatment  usually  indicated.  For  the 
confirmed  kyphosis  of  the  old,  nothmg 
can  be  done. 

LoKDOSis,  or  curving  of  the  spme 
with  the  convexitj'  forwards,  is  a  symp- 
tom rather  than  a  disease,  inasmuch 
as  it  is  formed  as  a  compensatory 
curve  to  restore  the  equilibrium  of  the 
spine  when  from  any  cause  its  normal 
antero-postcrior  curves  are  distiu-bed. 
Thus  it  is  most  common  in  th.e  lumbar 
region,  where  it  is  merely  an  exag- 
o'eration  of  the  normal  curve;  and  is 
there  produced  to  ctnintcrbalance  the 
tiltin-  forward  of  the  peh-is  consequent  upon  hip-diseasc, 
con"-enital  dislocation  of  the  hip,  rickets.  .\:c. 
"^^s  OE  THE  SPIXE,  also  called  Pott's  ;  -e-^;;^; 
the  Surgeon  who  fii'st  accurately  described  it  l^  chaiac 
terizod  by  the  destruction  of  one  or  more  bodies  ot  the 
vcXbrro  or  intervertebral  cartilages,  and  m  oonso^iuence 
,  this  destruction  is  too  f-qucMitly  attended  by  he  fall- 
ing forward  of  the  vertebra^  above  the  seat  of  disoa.e  .  d 
the  production  of  angular  defornuty  ol  the  spuie.  llo^^^^^^^^^ 
i  is  often  spoken  of  as  angular  curvature.    '  ^^^^  ^  f  ,  ^ 
however,  is  only  a  symptom,  and  a  comiKiratixe  >  late 
o      ot'  the  diseasc>,  and  ought  not  to  be  allowed  to  iorn 

.es.-The  disease   generally  occurs  m  struraou. 
ch  l  ren  and  is  then  believed,  like  fungat.ng  canes  m 
ar    u"r  cuds  of  bone,  to  be  due  either  to  a  low  form 


Fio.  173. 
thor's 
trace. 


CAEIES  OF  THE  SPIXE. 


525 


of  inflammation  set  np  hj  a  slight  injury,  oi'  to  a  deposit 
of  tubercle  dopendent  npon  the  introduction  of  the 
tubercle  bacillus  into  the  circulation  in  the  manner 
ab-eady  mentioned  in  the  section  on  Tnherde.  It  some- 
times occiu's  in  adults  who  are  otherwise  perfectly  healthy, 
and  can  then  generally  be  traced  to  some  injmy  of  the 
back — probably  a  strain  of  the  intervertebral  cartilages. 

Pathology. — The  disease  most  fi'eqriently  begins  in 
the  bodies  of  tlio  vertebra?,  less  frequently  in  the  inter- 
vertebral cartilages ;  but  in  either  case  both  structures 
soon  become  involved.  In  the  bodies  it  generally  starts 
as  a  I'arefying  osteitis  in  the  actively  growing  layer  of 
bone  which  exists  under  the  epijihysial  cartilages  and 
2)eriosteum.  The  inflammatory  changes  that  en'sue  are 
similar  to  those  already  described  in  rarefj-ing  osteitis 
of  cancellous  bone.  The  red  gelatinous  inflammatory 
material  or  granulation  tissue  invades  both  the  body  of 
the  vertebra  and  the  intervertebral  cartilages,  and  may 
then  attack  the  vertebrae  above  and  below.  Not  infre- 
quently several  of  the  vertebrfe  are  affected  independently 
by  the  disease  at  the  same  time.  In  this  granulation 
tissue  non-vascular  areas,  presenting  the  ajipearance  of 
the  tubercle  nodules  already  described,  have  been  found, 
and  tubercle  bacilli  have  in  some  cases  been  demonstrated 
m  theni.  At  this  stage  the  disease  may  cease,  the  granu- 
lation tissue  become  converted  into  bone,  and  no  angular 
deforiijity  result.  More  commonly,  however,  the  granula- 
tion tissue  having  destroyed  the  bone  trabeculre,  undergoes 
caseation,  and  breaks  do^Ti  into  pus,  producing  a  spinal 
ahscrtss;  or  it  may  be  absorbed  without  the  formation  of 
any  pus  {dn/  caries) ;  or  if  the  process  has  been  very  acute 
large j.ortioiis  of  the  cancellous  tissue  may  (be  m  7»as,sfi 
forming  so(iuestra,  which  may  keep  up  the  morbid  process 
for  yeans  (r«?v...  vcr.rotira).  In  any  of  those  cases  angular 
deformity  will  be  the  result,  as  pa,rtly  by  its  own  wc'ight, 
and  partly  by  the  dragging  of  the  abdominal  mnsch- 
the  iq.jKU'  portion  of  the  spino  thus  undermine,!  falls 
forward,  and  nec.'ssarily  forms  an  angle  witli  th,.  h.wer 
portion  at  the  seat  of  the  disea.so. 

]n..o,,se(nienc.!oftlunKiti..iit'.s  efforts  to  hold  l.ims<.ir 
nj.n-ht  the  iiornial  iumliar  and  cervical  curves,  wluni  tlio 
diseas,.  occurs  m  the  dorsal  region,  will  bo  grtNitly  in- 
cn.asMl.  J.o  angular  ].ro,jectiou  is  thus  thrown  I'.ack- 

ced  ^  Wi  ''^  i  '"r  ^«ll-ki>"^^->'  lnun,.-baek  pro- 
caiced.    When  the  ilisea.sc  occiU's  in  the  lumbar  region 
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there  is  no  means  of  restoring  tlie  balance,  and  the 
patient  is  compelled  to  stand  or  walk  ^vitli  the  body  m- 
clining  forwards,  and,  in  severe  cases,  ncaily  at  a  right 
angle  with  the  pelvis.    When  the  disease  Logins  in  the 
intervertebral  fibro-cartilages,  it  probably  starts  as  a  low 
form  of  destructive  iniiammation  con- 
sequent upon  a  slight  laceration  or 
other  injury  of  the  cartilage.  But 
however  it'  begins  it  soon  involves 
the  adjacent  bones,  dosti'oyrng  them 
along  with  the  cartilage  and  leadmg 
to  the  angular  deformity.    The  spinal 
canal,  situated  as  it  is  in  the  posterior 
segment  of  the   coliunn,  with  the 
exception  of  being  bent,  imdergoes 
but   little  alteration  of  its  calibre, 
and  the  cord,  as  the  bending  of  the 
canal  occiu's  but  slowly,  consequently 
usually  escapes  injury.    'When  the 
disease  is  acute  and  the  bending  con- 
sequently more  rapid,  some  amount 
of  'temporary  paralysis  may  occur, 
impairment  or  loss  of  motion  bemg 
far  more  frequent  than  loss  of  sensa- 
tion, on  account  of  the  proximity  of 
the  anterior  motor  columns  to  the 
diseased  vertebral  bodies.    The  cord 
is  occasionally  pressed  upon  by  por- 
tions of  bone  separated  from  the  vertebrae,  or  by  pus 
making  its  way  into  the  canal;  and  may  sometmie. 
undergo  softening,  leading  to  permanent  paraplegia. 

abscess  {psoas  and  In >n ha, ■y-V.  hon  suppuration 
occm-s,  the  pus  collects  in  front  of  the  diseased  vertebra  in 
the  angle  formed  by  the  falling  forward  oi  tho  nvV^ 
upon  the  lower  portion  of  the  spine,  ^l^^^.^^^^  --^"7.  y"";*,; 
mon  ligament  and  periosteum  relaxed  by  the  ^^"^'^."^S  «f 
Z  .pine,  ,aeld  to  the  pressure  of  the  <uid  with  he 
pleura  or  peritoneum  become  thickened  and  foi™  Jl^^ 
Lbsccss  will.      The    pus,    prevented  f-™  "  f 

upwards  by  the  overhanging  vertebra^    do^^n^^aul^  m 
K   of  the  cobunn  by  the  attachments  ot  the  common 
"ament,  and  backwards  by  the  vertcbr^x)  being  less 
dise'ed  behind  than  in  front,  mvkes  lis  ^^J^^ 
otlier  side  of  the  column,  and  either  enters  the  slie^^th 
ho  psoas,  and  destroying  the  contained  muscle,  presents 
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in  tile  iliac  fossa  or  groin  as  a  jDsoas  abscess,  or  passes 
backwards  througL.  or  external  to  the  quadratiis  lumbo- 
riim,  and  points  in  the  loin  whei'e  it  is  known  as  a  lumbar 
abscess.  Occasionally  the  abscess  forms  on  both  sides  of 
the  8231116  at  once.  In  the  cervical  region  the  abscess  will 
point  in  the  pharynx  {post-pharaiujcal  abscess),  or  in  the 
neck. 

Frucess^  of  cure. — Under  favourable  circumstances  the 
granulation  tissue  undergoes  ossification  without  the 
production  of  any  deformity  ;  but  after  the  deformity  has 
taken  place,  and  the  vertebrre  above  and  below  the 
disease  have  come  into  contact  by  the  falling  forward  of 
the  upper  portion  of  the  spine,  the  destructive  process,  if 
the  parts  are  kept  at  rest,  may  cease ;  and  firm  osseous 
ankylosis,  but  with  a  permanent  ciuwature,  will  ensue. 

Si/mptorns.— In  the  early  stages,  before  the  angular 
deformity  is  i^roduced,  pain  is  felt  on  percussion  over  the 
cbseased  vertebra,  or  better  on  the  head  of  the  rib  in 
connection  with  it,  or  on  gently  pressing  on  the  shoulders 
or  tapping  on  the  head  or  on  applying  hot  sponges  to  the 
spme.    Pain  is  also  felt  in  the  course  of  the  intercostal 
nerves,  and  is  increased  on  movement.    Hence  the  spine 
is  held  stiffly  by  the  muscles.     The  movements  of  the 
child  are  characteristic.    If  asked  to  pick  up  any  thin  o- 
he  does  not  bend  his  back,  but  placing  his  hand  upon  his 
knee  to  support  his  spine,  reaches  the  ground  by  bencHno- 
his  legs  and  holdmg  his  back  straight.    If  asked  to  turn 
round  he  rotates  the  whole  bodv,  not  tho  back.  He 
w;ilks  about  supporting  his  spine  by  resting  his  hands  on 
the  varioiis  portions  of  furnitiu'e;  he  soon  gets  tired  of 
play,  and  is  noticed  to  lie  about  on  the  floor.    In  older 
patients  tinghng  or  numbness  may  be  complained  of  in 
the  extremities   and  a  feeling  as  if  a  cord  were  stretched 
tightly  round  the  body.    Later,  a  prominence  of  one  or 
more  vertebras  occiirs,  and  the  nature  of  the  disease  can 
no  longer  bo  doubted.     H  neglected,  tho  prominence 
increases  and  tho  well-known  angular  deformity  is  nro 
duced.    Now,  some  loss  of  motion  of  tho  lower  extremities 
occurs  and  may  proceed  to  complete  paralysis  of  motion. 
Sensation  is  not  usually  allected,  as  the  posterior  column^ 
being  removed  from  tho  disease,  oscaiie.    Nor  aro  t  o 
bladder  and  rectum  usually  implicatcnl.    If  an  al^scoss 
has  riot  already  forined.  one  may  now  present  in  Uiohnn 
{lumbar  abscess),  m  tlie  iliac  fossa  {i/iac  abscess),  or  in  the 
grom  psoc^s  abscess  .    The  first  gives  rise  to  a  uctuatin' 
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tumotu-  between  the  last  rib  and  the  crest  of  tbe  ilium 
iust  external  to  tbe  erector  spinfe  ;  tbe  second  to  a  swell- 
ino-  in  tbe  iliac  fossa.    Tbe  psoas  abscess  may  be  known 
bv'tbe  sweUing  being  external  to  tbe  femoral  vessels,  bv 
tbe  impulse  on  cough,  and  by  fluctuation  being  detected 
on  pressing  above  and  below  Poupart  s  ligament,  ihe 
abscess  makes  its  way  under  the  femoral  vessels,  and 
then  generally  points  at  the  inner  and  upper  part  ot  the 
tHght  and  there  breaks.    After  tbe  opening  of  thes.. 
abscesses  hectic  but  too  frequently  sets  m,   and  the 
patient  succumbs  to  the  long-continued  suppm-ation  pro- 
ducing exhaustion  or  lardaceous  disease ;  or  he  is  carried 
off  bv  tubercle.    Under  more  favoui-able  circumstances 
the  abscess  may  heal,  firm  ankylosis  of  the  spine  occui-. 
and  the  patient  recover  with  a  permanent  hump- back. 

Diaqnosis.—ln  the  early  stages  caries  must  be  chagnose.L 
from  neru-algia,  rheumatism,  lumbago,  aneurism  tumours, 
and  hysteria;  and  in  the  later  stages  the  angular  curva- 
ture may  have  to  be  diagnosed  from  the  kyphotic  curva- 
tm-e  of  rickets.  Erom  neurahfia,  rheimatisin,  and  Imnbacjo. 
it  is  not  always  easy  to  chstingxiish  it  The  history  of  a 
former  rheumatic  attack,  the  effect  of  i-emedies  and  the 
absence  of  the  signs  given  above  must  then  be  reiica 
upon.  Hysteria  may  simulate  it  very  closely.  Iht 
absence  of  signs  of  caries,  except  pain;  the  inconstant 
and  more  diffused  character  of  the  pain;  and  the  pie- 
sence  of  other  signs  of  hysteria  or  of  uterme  disease, 
are  the  points  to%e  attended  to.  A  carefu  auscuUa- 
tion  of  the  chest,  and  examination  of  the  abdomen,  will 
usually  serve  to  exclude  aneurism  From  /'""'"'^"f 
the  vertebral  bocbes  leading  to  the  brealung  do..i  of  the 

vertebrae,  caries  cannot  at  first  ^1./  t 

o-ive  rise  to  the  same  s^onptoms.  _  The  curve  ot  r,df  .  i> 
more  generally  kyphotic,  and  disappears  more  or  los. 
cmnpkldy  on  gently  holding  the  child  up  bv  it.s  arms 
or  extending  it  with  its  face  downwards  across  the  nur.se  . 
knees.  There  are  moreover  concomitant  signs  of  rickets, 
mill  nlmeiico  of  those  of  struma. 

TnSZ^^oih  constitutional  and  local  measures  are 
required.  The  former  arc  those  already  described  under 
SinZa  and  Tuherdr  (p.  43).  The  chief  local  indications 
a  keep  the  .spine  at  rest  in  order  that  the  dis.v.sed 
?^td  li  n  ay  be  pbu..!  in  the  most  favourable  con.htion 
foi  repair.  This  may  be  attempted  m  two  ^^«ys-l,  by 
Ssollo  recumbency    and  2.  by  the  use  of  some  form  of 


TREATMENT  OP  C.iHIES  OF  THE  SPIXE. 


529. 


spinal  support.    1.  Ahsohtt'e  recumbmcij  from  six  to  t-R-elve 
months  in  the  supine  or  prone  position  on  a  proi^orlj- 
constructed  couch  is  the  best  method  of  treatment  where 
the  patient  can  be  properly  cared  for,  has  airy  apartments, 
can  be  taken  out  in  this  position  in  an  invalid  cariiage, 
and  can  reside  in  the  country  or  at  the  seaside.  Esjiecialh' 
is  this  treatment  the  best  when  the  disease  is  situated 
high  up  the  sjime,  i.e.,  in  the  upper  dorsal  or  cervical 
region,  and  it  is  imperatively  necessary  where  there  is 
pai'alysis.    Absolute  reciunbency,  when  properly  carried 
out,  holds  out  the  best  prospect  oi'  averting  serious  angidar 
•  deformity  and  paralysis ;  as  soon,  however,  as  the  acute 
symptoms  qmet  down  some  form  of  spinal  support  should 
be  applied,  and  the  patient  cautiously  allowed  to  take  a 
certain  amoimt  of  exercise.    But  amongst  the  poor  where 
the  children  are  often  left  to  themselves   during  the 
greater  part  of  the  day,  absolute  recumbency  can  seldom 
be  ensured;   and  if  it  could,  its  advantage  over  other 
methods  would  be  counterbalanced  by  the  severe  detri- 
ment to  the  health  which  the  child  woirld  suffer  in  conse- 
quence of  confinement  to  an  ill-ventilated  room,  &c.  For 
such  patients  some  form  of  support,  not  only  to  restrain 
as  much  as  possible  the  motions  of  the  spine,  but  also  to 
allow  them  to  obtain  a  certain  amount  of  fresh  air,  is 
generally  necessary.    2.  The  supports  most  in  use  at  the 
present   day  are   Sayre's  plaster   of   Paris   case  and 
Cockmg's  poroplastic  felt  jacket,  though  some  Surgeons 
still  prefer  steel  instruments.    The  plaster  of  Paris  case 
may  be  applied  with  the  patient  either  in  the  uin-i"-ht 
position,  suspended  with  his  heels  just  off  the  ground'^^by 
iSayre's  tripod,  or  in  tlie  recumbent  position  by  Davy's 
hammock  apparatus.    A  skin-fitting  vest  having  been 
previously  applied,  and  a  line  drawn  across  tlie  back  with 
a  pencil  at  the  level  of  the  axillae  to  indicate  the  upper 
limit  ot  the  .lacket,  crinoline  bandages,  ini])rognated  with 
plaster  of  Paris,  are  wound  round  and  round  flu-  Iruiik 
till  a  sufficient  thickness  is  ol)tained,  dry  iilaster  bein->' 
from  time  to  time  rubbed  in  with  tli(^  hiiiids.    'nw  case 
should  reach  from  th(.  pencil  Hue  to  just  li.dow  the 
crest  of  the  ilmm,  stopping  short  of  tlio  groa.t  trochanter 
and  tile  pubes,  and  may  be  strengthened,  if  necessary  in 
places  by  inserting  strips  of  perforated  tin  vertically 
between  the  bandages.    liefore  applying  the  bandages, 
a  folded  sdk  handkercluef  should  be  pla.i.nl  over  the 
abdomen  beneath  the  vest,  so  that  wlieu  afterwards  with- 
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drawn  space  will  he  left  for  abdominal  respiration  {Sayre's 
stomach  pad).    When  the  plaster  case  is  dij  it  may  be 
sawn  tbrougli  down  the  front,  removed  the  fronts  edged 
with  leather,  and  perforated  with  eyelet-holes,  so  that  it 
can  be  worn  laced  up,  and  be  taken  off_  from  time  to 
time     To  apply  the  poroplastic  felt,  the  jacket  which  is 
first  made  to  measure,  must  be  put  in  a  steam  oven,  and 
when  rendered  thoroughly  plastic,  iurther  moulded  to 
the  patient,  who  should  be  prepared  and  suspended  m 
the  same  way  as  for  applying  plaster  of  Pans.    Of  steel 
instruments,  that  known  as  Taylor's  is  perhaps  the  best, 
in  my  own  practice,  however,  I  almost  mvaiiably  employ 
the  poroplastic  jacket.     Where  the  disease  is  m  he 
cervical  or  upper  dorsal  region,  Sayre  s  jury  maA_ 
be  fitted  to  the  plaster  of  Pans  case  or  poroplastic  jacket 
or  a  cervical  collar  composed  of  leather  or  Poroplastic  tel 
may  be  used,  or  better,  the  combined  poroplastic  acket 
mf  collar  devised  by  the  author.    Slioiild  an  absces. 
toL    it  should  be  treated  in  the  way  described  under 
rhro'nic  Abscess.  •  In  some  cases  where  necrosis  has  been 
aioc?aLd  wSh  caries,  success  has  attended  the  removal 
of  the  sequestrum  through  a  properly  planned  mcision 

"'^^cSiS^llSiB,  and  ATLO..vxoii>  BISEASE,  are  terms 
appS  to  strumous  inflammation  ^-ttaclpng  the  articula- 
tions between  the  occipital  bone  and  the  atlas,  and  the 
Xs'  and  the  axis  resiectively.  Hence  the  cbsease  re- 
fmblerin  its  course  strumous  disease  of  the  .lomts,  rather 
st'imous  disease  of  the  bodies  o  the  vertebrae.  It 
m^y  beS^  either  in  the  synovial  membranes,  or  as  canes 
of  the  bones  forming  the  articular  processes,  and  when 

The  ^so      is  "iten  attriliuted  to  a  sprain  of  the  nock,  bu 
th  mi   i t  im  y  sometimes  be  excited  by  such,  ^<>'^W  appeal 
moJe "probabfv  to  depend  on  causes  sunilar  to  those  leading 
to  stnimous  dis,.a^  ^^^^  „f  the  disease, 

It  is  incieased  on  attempting  to  turn  or  nod  the  head,  but 
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is  relieved  bj^  supporting  the  chin  with  the  hand.  Hence 
the  patient  often  holds  his  head  between  the  hands,  and 
if  asked  to  rotate  it,  turns  his  whole  body,  keeping  his 
nock  stiff  and  immovable  the  while.    When  the  disease 
is  chiefly  limited  to  the  articulations  between  the  occi- 
pital bone  and  the  atlas,  the  pain  is  principally  confined 
to  the  region  supplied  by  the  sub-occipital  nerve,  and  is 
increased  on  nodding  rather  than  on  rotating  the  head. 
As  the  disease  advances,  the  atlas,  with  the  occipital  bone, 
has  a  tendency  to  slip  forward  on  the  axis— directly  for- 
ward if  both  sides  are  equally  diseased,  or  more  to  one 
side  if  the  disease  is  unilateral.    The  spine  of  the  axis  in 
consequence  aj^pears  more  prominent  than  natural,  and 
the  head  on  a  plane  anterior  to  that  of  the  rest  of  the 
spinal  column.    Should  an  abscess  form  it  may  point  at 
the  back  of  the  pharynx  {post-pharymjeal)  or  at  the  side 
of  the  neck.    Treat  me  nt—Ahsolvite  rest  on  the  back,  with 
the  head  between  sand-bags,  is  imperative,  as  there  is 
danger  of  fatal  compression  of  the  cord  from  the  odon- 
toid process  and  the  transverse  ligament  givino-  way 
diu-ing  some  sudden  movement  of  the  patient.    iS  some 
cases  attended  with  paralysis  below  the  disease,  con- 
tinuous extension  and  counter-extension,  with  the  patient 
m  the  recumbent  position,  has  been  successful  in  remov- 
ing the  pressure  from  the  cord.  When  the  acute  symptoms 
have  subsided,  a  moulded  collar  of  leather  or  poro-plastic 
felt,  or  an  inflating  india-rubber  collar  will  be  required. 

Spi^-a  bifida  is  a  swelling  in  the  middle  line  of  the 
back  formed  by  a  protrusion  of  the  spinal  membranes 
through  a  congenital  fissure  in  the  neural  arches  of  oug 
or  more  of  tlio  vertebraB.  It  is  due  to  an  arrest  of  deve- 
lopment of  tlio  lammse  of  the  vertebrro,  and  their  conse- 
quent failure  to  unite  in  the  middle  line  to  form  the 
spinous  processes,  possibly  sometimes  owing  to  an  excess 
ot  corebro-spmal  fluid.  It  may  occur  in  any  part  of  the 
spme,  but  IS  most  common  in  the  lumbo-sacral  re-ion 
where  the  lamuiiio  are  the  latest  to  unite.  It  may  be 
associated  witli  other  dot'ormities,  especially  club-foot 

/AiiWor/y  Tlie  sac  is  comj.oscd Of  dura  mater, 'and 
goncTally  ot  both  tlie  i)arietal  and  visceral  layers  of  tlio 
arachnoid  ad  lerent  and  blended  together;  sometimes  of 
the  dura  mater  and  parietal  layer  of  the  arachnoid  only 
In  the  former  case  the  sac  will  communicate  with  tho.  sub- 
arachnoid space,  and  .■.ontain  corebro-spi„al  lluid;  „,ndla,--o 
nerve-roots,  or  even  the  spinal  cord  itself  will  be  f(,und 
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intimately  connected  with  the  sac  {menwgo-rayelocele).  In 
the  latter  case  it  will  communicate  with  the  arachnoid 
cavity,  and  the  nerve-roots  and  cord  mil  remain  m  the  canal 
(spinal  meningocele).  In  rare  instances  the  pia  mater  and 
spinal  cord  have  been  found  uniformly  spread  out  in  the 
walls  of  the  sac,  probably  in  consequence  of  the  iimd 
havino-  collected  in  the  central  canal  of  the  cord  {syringo- 
myelocele). Usually  the  spinal  cord  or  cauda  equina  passes 
into  the  sac  and  is  connected  m  the  nuddle  line  with  its 
walls,  the  upper  nerve  trunks  passmg  through  the  walls  of 
the  sac  to  their  destination,  the  lower  ones  passmg  through 
the  interior  of  the  sac  and  re-entering  the  spma  canal. 

Symptoms.-The  sweUing  is  usual  y  of  a  glol^ul^"' 
oval  shape,  translucent,  sessile  or  shghtly  pedunculated 
and  flaccid,  but  becomes  tense  and  distended  on  coughing 
or  straining.  Pressing  upon  it  some  fames  causes  the 
fontanelles  to  swell  up,  and  may  produce  convul,..ons^ 
When  the  Spinal  cord  and  large  nerves  are  Jf^ol^e  theie 
may  be  paralysis  of  the  extremities  or  of  the  tladdei  oi 
TeLm.^  The  gap  between  the  lammce  of  the  vertebr^ 
may  at  times  be  felt  on  pressmg  on  the  sac.  A.  a  mle 
thele  tumours  show  a  great  ^ndency  to  enlarge  an^ 
runtiu-e  spontaneously,  m  which  case  death  usually 
Sows  from  the  draining,  away  of  the  ccrebro- spinal 
fluid  or  from  septic  meningitis.  . 

i^^^Lil-Itl  congenital  origin  will  at  once  chstmgiush 
a  sn  na  bifida  from  a  new  growth  developed  subsequent  to 
S  aud  its  situation  in  the  middle  Ime,  ti^nslucencj  , 
inc^ase  o  tension  on  straimng,  and  the  gap  between  the 
lamLTwhen  this  can  be  felt,  will  usually  serve  to  chag- 
■nose  it  from  other  congenital  tumours.  .  i  j 

TreatmZt  -As  therS  are  no  means  of  accurately  deter- 

of  nature  wh(-n  a  spontaneous  cure  occurs,    ihe  in.i c  n>  n 


lertormiHi  Avncn  lui>  <-"Y"  —  ;    ^  ■, 

i(  nviv  be  don.-  earlier  when  the  sac  threatens  to  1  m.^t- 
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disease."  The  cliild  should  be  placed  on  its  side,  and  the 
puncture  made  obliquely  through  healthy  skin  on  one 
side  of  the  base  of  the  tumour,  and  not  thi-oiigh  the  thin 
and  imperfectly  formed  skin  which  nearly  alwaj'S  covers 
the  sac  in  the  middle  line,  "the  object  being  to  avoid 
wounding  the  expanded  spinal  cord,  and  the  subsequent 
leakage  of  the  cerebro-spinal  fluid."  About  a  drachm  of  the 
iodo-glj-cerine  fluid  (iodine,  grs.  x. ;  iodide  of  potassium, 
grs.  XXX. ;  glycerine.  51.)  .should  be  injected,  and  the  injec- 
tion repeated  in  a  fortnight  if  the  first  trial  is  not  successful. 
The  fluid  contained  in  the  sac  .should  not  be  drawn  off  before 
the  inj  ection.  The  advantage  of  Morton's  fluid  over  tincture 
of  iodine  alone  is  that  owing  to  the  glycerine  it  contains  it 
uniformly  diffuses  itself  over  the  sac  walls.  The  injection 
of  iodo-glj^cerine  is  not  unattended  with  danger  ;  therefore 
when  the  sac  is  small  and  its  walls  are  thick,  and  it  is  not 
increasing  in  .size,  beyond  protecting  it  with  a  metal  or 
leather  shield,  no  further  treatment  should  be  attempted. 


/ 
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INTESTIN.\X  obstruction. 


_  The  pathological  conditions  that  may  give  rise  to  intes- 
tinal obstruction  are  very  various,  and  may  be  considered 
imder  the  following  heads  : — 

1.  Impaction  of  f.eces  or  foreign  hodies  in  the 
INTE.STINES.— Obstruction  from  accumulation  in  the  rec- 
tum and  colon  of  hardened  fiiocos,  the  result  of  habitual 
or  accidental  constipatiim,  is  not  uncommon,  and  tlie  im- 
paction of  gall-stones  or  intestinal  (ioncrotions  in  the 
small  intestines,  though  more  rare,  is  also  met  with 
Obstruction  from  these  causes  is  more  common  m  women 
than  m  men. 

_  2.  Volvulus  is  a  twisting  or  bending  of  a  coil  of  intes- 
tine, so  that  its  calibre  is  comi)let('ly'  obliti'rated  at  the 
■bent  or  twisted  sjiot.  Awuuuulation  of  fUitus  a,ud  imonual 
distension  have  been  assigned  as  u  cause.  Tlie  iutcstiuo 
•maybe— 1,  simply  bent  upon  itself;  2,  twisted  round  its 
mesentery  ;  and  3,  wound  round  M,nothor  coil  of  intestine 
Volvulus  Ls  said  to  be  most  comnum  in  tlie  sigmoid 
1  exure;  and  always  to  l,e  situated  towards  the  back  of 
the  abdominal  cavity.  The  first  form  only  occurs  in  tho 
colon;  tho  second  m  the  small  intestine ;  the  third  form 
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usually  consists  of  tlie  colon  wound  round  a  coil  of  small 
intestine,  tlie  sigmoid  flexure,  or  the  ctecum. 

3.  Internal  hernia  or  internal  strangulation. — 
These  terms  are  applied  to  the  ohstruction  of  the  intestine 
by  some  constricting  agent  within  the  abdomen.  The 
strangulation  may  be  effected  by :  l^ands  produced  by  the 
stretcliing  of  old  'inflammatory  adhesions.  These  are  more 
particularly  common  about  the  mouth  of  old  hermal  sacs. 
2/'The  reniains  of  some  foetal  structui-e,  as  the  omphalo- 
mesenteric duct,  diverticula,  &c.  3/  A  coil  of  mtestme 
slipping  through  a  hole  in  the  mesentery  or  omentum. 

4.  Intussusception  (Fig.  175)  is  the  invagination  of  a 
portion  of  intestine  into  the  lumen  of  the  uitestine  inime- 

FiG.  176. 


Fig.  175. 


Fig.  175. -Intussusception.     (From  St.  Bartholomew's  Hospital 
Museum.) 

Fig.  17G.— Diagram  of  intussusception. 

diately  below.  The  intestine  thus  forms  throe  tnlK^s  erne 
within  the  other,  an  outer,  middle,  and  mnor  (lig.  1.6). 
The  external  tul,;  is  calle.l  the  sheath,  the  nuiemost  the 
entering  tube;  the  middle  the  recedmg  or  inverted  tube, 
Sie  ast  two  togetlier  being  further  called  the  nitussiu^- 
ce^t  J  portion.  ^Thus  there  are  two  l--t«jal  and  two 
mucous  surfaces  of  the  intestine  in  contact  il^S- y^)' 
and  between  the  inner  and  middle  tubes  is  a  portion  of  the 
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mesentery  or  iiieso-colon,  wliicli  is  necessarily  dra-n  n  down 
with  the  intestine.  The  di'agging  of  this  mesentery  causes 
the  intiissusco2)ted  portion  to  assiune  a  greater  cnrve  than 
the  sheath,  and  hence  to  become  jiuckercd  along  the 
concavity,  and  its  orifice  to  be  directed  towaixls  the 
mesenteric  attachment,  and  to  be  slit-like  in  shape.  The 
intussusception  increases  at  the  oxiienge  of  the  lower -por- 
tion  of  the_iutestino,  the  sheath  becoming  more  and  more 
infolded,  so  that,  if  the  intnssuscejrtion  occui  s  at  the  lower 
part  of  the  jejnnnm,  no  more  of  the  jejimum  will  be 
involved,  ]mt  the  ileum,  ctccum,  and  colon  may  be  gi'adn- 
ally  drawn  in.  At  first  the  invagination  is  I'educible,  and 
is  not  attended  with  any  serious  obstruction  to  the  lumen 
of  the  intestine.  In  this  condition  it  may  remain,  in 
chronic  cases,  for  several  weeks  or  months.  Or  the  mucous 
membrane  of  the  intussuscepted  portion  may  become 
congested  and  swollen,  rendering  reduction  difficult  or 
impossible  without  I'uptiu'e  or  other  injury  of  the  intes- 
tine. In  the  majority  of  cases,  however,  especially  in 
infants,  if  the  intussirsception  is  not  soon  relieved,'  the 
blood-vessels  of  the  involuted  mesentery  rapidly  become 
constricted  where  the  latter  enters  the  sheath',  causing 
acute  obstruction  to  the  circulation  in  the  I'eceding  tube. 
As  a  conseciuence  of  this,  the  naucous  membrane  becomes 
intensely  congested,  and  pours  out  the__sanious  discharge 
so i]i agnostic  of  the  disease.  In  the' meahwhile^fTie  con- 
tiguous peritoneal  surfaces  of  the  inner  and  middle  tube 
■|)ecomc  inflamed  and  glned  together,  rendering  reduction 
impossible.  Gangrene  of  the  intussuscepted  poi'tion  noAv 
ensues,  and  the  patient  dies  of  collapse  or  jieritonitis  in  a 
few  days.  In  adults,  however,  and  in  children  of  .six  or 
eight  years  and  n])wards,  the  gangrenous  jiortion  may 
slough  off  iit  the  constricted  part  and  be  passed  per  anum, 
but  m  children  under  two  years  of  age  the  disease,  unles.s 
relieved  by  treatment,  is  almost  invariably  fatal.  Should 
recovery  take  place  in  this  manner,  the  patient  may  sub- 
sequently succumb  to  stricture  of  the  intestine,  froi'u  con- 
traction occurring  at  the  spot  where  the  intestine  lias 
luiited. 

The  mtussusccplid]!  m;iy  measure  only  two  or  three 
inches  in  h'ngth,  or  it  may  involve  the  wh'ole  of  the  large 
mtestme  and  protrude  at  the  anus.  "Jt  is  attributed  'to 
wornis,  the  cln^'gin.iL_pfla  jiolypus,  irregular  peristalsis, 
(Uarrhg-a,  ancT  ejvternal  violence.  Its  most  (Mniiiiion 
situation  is  at  the  iTeQ^csecaTvtQvc,  then  in  the  small 
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intestine,  then  in  the  colon.    _It_  is  rare  in  adults,  but 
common  in  cliiLdren,  especially  in  infants. 
5.  Stricture  of  the  intestine  coxsequent  yvoy 

DISE'\.SE    OF  THE  INTESTINAL  WALL.— This   condition  IS 

o-enerally  due  to  the  gro-^vth  of  a_  carcinoma  or  other 
tumour,  more  rarely  to  contractwhs  "following  ulceration 
•or  iniury,  or  operation  on  the  intestine.  It  is  most  tre- 
quen'tly  met  with  in  the  large  intestine,  especially  the 
rectum  and  lower  part  of  the  colon,  and  is  rare  in  the 
small  intestine. 

6  CONTB\CTIONS  OF  THE  INTESTINE  CONSEQUENT  UPON 
DISEASE    COMMENCING   EXTERNAL    TO    THE  INTESTINAL 

WALL.— This  condition  may  depend  on  chi-onic  pentonitis, 
or  on  carciuoma  of  the  omentum  or  mesentrery.  It  is 
more  commTn  in  the  small  than  in  the  large  intestine, 
^"d  not  only  narrows  the  caUbre  of  the  bowel,  but  also 
obstructs  the  peristaltic  action  by  glmng  the  coils  of  in- 
testine to  one  another  and  causing  contraction  of  tlie 
mesentery. 

7  Congenital  m.u.foemation  of  the  iNTESTp-E.— 
Amongst  the  chief  of  these  may  be  mentioned  imper- 
forate anus,_deficiency  of_.the  rectum  absence  of  the 
c^SHTte^'miii'^tion  of  the  colon  m  the  bladder,  &c.  Ub- 
structioiTfl'onr  such  and  lite  causes  are  only  met  with  m 

^^8  'external  hernia.-AU  forms  of  external  hernire, 
when  strangulated,  and  generally  when  maircerated  or 
inflamed,  arc  productive  of  obstruction  of  the  inte.tme 

^^'g""  Acute  peritonitis  and  enteritis  are  not  un- 
common causes  of  intestinal  obstruction.  1  critomt.s. 
moreover,  is  a  frequent  termination  of  he  other  comb - 
tions  that  cause  ol>struction,  but  is  perhaps  post  of 
due  to  inllammation  spreading  from  the  i-^g^o^i  of 
cfecuui  (piri-ivi>hJith),  or  the  bursting  of  a  pm-t>phlitu 
aEss  into  the  peritoneal  cavity.     Enteritis  is  most 

common  in  the  cfpcmn  ■nn,,wm-  the 

Terminations  of  wtestinal  ohstrudwn.—Wliato^oi  tlu 
,.,ause  of  the  obstruction,  the  intestines  become  ^oouov  oi 
later  enormouslv  distended  with  f«?cal  matter 
.,nd  if  the  obstruction  be  not  removed  the_ca.se  ^ ill  tei- 
;,d>late  falallv  from  exhaustion,  pentonitis,  or  ruptme 
of  the  intestine  followed  by  collapse  or  peritonitis. 

it  SYMPTOJrs  of  intestinal  obstruction  vary  according 
to  Etiological  condition  upon  which  the  obstruction 
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depends.     The  symptoms  common  to  all  may  be  said 
generally  to  be  pain,  vomiting,  constipation,  and  more  or 
less  distension  of  the  abdomen.    When  the  obstructlun 
uccurs  siiildeiily,  and  is  attended  by  strangulation  of  a 
portion  of  intestine,  as  in  1,  the  various  forms  of  constric- 
tion i^roduced  by  bands  ;  2,  a  portion  of  intestine  slijjping 
th^'ough  a  hole  in  the  mesentery  or  omentum  ;  3,  volvu- 
lus, and  4,  external  strangulated  hernia,  the  symptoms 
are  also  sudden  in  theii'  onset  and  acute  in  their  course, 
as  is  likewise  generallj^  the  case  when  thej^  depend  iipon 
intussusception,  the  impaction  of  a  gall-stone  or  other 
foreign  body,  the  accumulation  of  freces  above  a  stric- 
tiu-e,  and  acute  peritonitis.    Thus  the  pain  is  severe  and 
violent,  and  occurs  suddenly  in  a  jjerson  in  previous  good 
health ;  the  vomiting  comes  on  eaidj^^  and  may  rajiidly 
become  faecal ;  the  constipation  is  complete  from  the 
first ;  flatus  wiH  not  pass  by  the  anus  ;  the  urine  may  be 
scanty  or  suppressed;  there  is  frequently "hiccougll" and 
tj-mpanitis  ;  and  the  patient  soon  falls  into  a  state  of 
extreme  collapse  and  dies.    When,  on  the  other  hand,  the 
obstruction  cmnes  on  more  sloidy,  and  a  portion  of  intestine 
is  obstructed  rather  than  stranguhited,  as  from  (1)  progres- 
sive stricture  of  the  rectum  or  colon ;  (2^  the  pressure  of 
abdominal  or  pelvic  tumom-s ;  (;3}  the  gluing  of  the  in- 
testines together  by  chronic  perifonitis  or  cancer  ;  (4)  the 
gi-adual  accmnulation  of  freces,  due  to  habitual  constipa- 
tion, and  (5)  chronic  intussusception,  the  sjaxiptoms  are 
also  insidious  in  their  onset  and  chronic  in  "their  course. 
Thus,  obscui-e  abdominal  symptoms  may  have  existed  for 
some  time.    The  i)ain  is  less  severe,  n'lore  diffused,  and 
inay  bo  intermittent,  but  incre.nses  with  the  distension. 
Yomiting'only  occurs  late  in  the  course  of  the  affection, 
anil  does  not  l)econie  fa'cal  till  towards  the  last.  Consti- 
l)ation  is  not  com])lete  at  first,  th(!  motions  may  bo  scyba- 
lous, and  there  may  bo  a  histcny  of  alternating  constipa- 
tion and  diarrha-a.     The  distension  of  the  abdomen  is 
gradual  and  is.  ])orha])s,  more  marked  in  the  lumbar  and 
epigastric  regions.      The  abdomen  api)(>ars  broad,  and 
coils  of  intestine  may  be  visible  owing  to  increased  peris- 
talsis conso<|uent  upon hypertro]iliy  of  their  mnscula-r  coat 
Ihe  urme  is  normal.    A  stricture  may  perhaps  bo  felt 
111  the  rectum  by  the  finger,  or  in  the  sigmoid  lioxurc!  by 
])assing  the  hand.    Collapse  does  not  eonie  on  till  tli,,  eiul 
Such,  broadly,  may  bo  said  to  be  the  sym])tonis  attend- 
ing apiito  and  chronic  intestinal  obstruction.    But  it  must 
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'not  be  forgotten  tbat  tbe  conditions  wbicb  comnionl}'  give 
rise  to  cbronic  sj-mptonis  may,  at  any  time,  suddenly  ter- 
minate in  complete  obstruction  and  strangulation,  -when 
tbe  symptoms  will  at  once  become  acute.  Thus  a  slowly 
-contracting  stricture  may  become  suddenly  obstructed  by 
the  impaction  of  fasces,  or  by  a  portion  of  intestine  imme- 
diately above  becoming  invaginated  into  it ;  or  acute  peri- 
tonitis may  suddenly  supervene,  owing  to  the  giving  way 
of  an  ulcerated  portion  of  intestine  above  a  stricture,  &c. 

The  diagnosis  of  the  various  pathological  conditions 
causing  obstruction  or  strangulation  of  tho  intestines, 
though  sometimes  comparatively  easy,  is  often  very  diffi- 
cult, or  even  impossible.    Tour  first  care,  when  called  to 
a  patient  with  signs  of  acute  abdominal  obsti;uction,  i.e., 
pain,  vomiting,  constipation,  and  possibly  distension  of 
the  abdomen,  should  be  to  exclude  external  strangulated 
hernia,  not  merely  contenting  yourself  with  examining  the 
femoral  and  inguinal  rings,  but  also  making  a  careful 
search  in  the  less  common  situations  of  hernia,  as  the  obtu- 
rator foramen  and  sciatic  notch.    Should  there  be  any 
fulness,  or  the  least  suspicion  of  strangulation  m  any 
of  these  regions,  an  exploratory  incision  should  be  made. 
Having  satisfied  vourseK  of  the  absence  of  external  her- 
nia, you  should  next  carefully  examine  the  abdomen  by 
inspection,  palpation,  and  percussion,  and  explore  tho 
rectmn  and  vagina  with  the  finger;  whilst  the  former 
canal  mav,  in  some  instances,  be  further  examined  by 
carefully  'passing  an  enema-tulie  or  by  introducing  the 
whole  hand.    Should  a  hernia  bo  discovered  exhibiting 
well-marked  local  signs  of  strangulation,  or  on  introduc- 
ino-  the  finger  into  the  rectum  a  stricture  be  felt,  or  the 
bowel  be  found  loaded  with  hardened  freces,  or  blood  and 
slime  escape  from  the  anus  and  a  sausage-shaped  tumour 
be  detected  in  the  abdomen  or  rectum,  the  cbaguosis  ot 
strangulated  hcruia,,  stricture  of  tho  rectum,  impaction  ot 
hardened  fipces  ;uid  intussusception  resi^cctively  can  be 
r(>adilv  made.     AVhen,  on  the  other  hand.  th(>  hernial 
rint;s  arc;  found  free,  the  rectum  em]ity,  and  notliiug  can 
bo  f(dt  in  the  abdomen,  the  difficulties  of  locahzing  th(> 
cause  of  the  obstruction  are  great,  and  even  atter  tlie 
most  carc^fnl  cixamination  and  thoughtful  consideration  ot 
tlie  sAauptonis  it  mav  only  be  possible  to  arrive  .at  an  ap- 
proximate guess  as  "to  tho  nature  of  the  case.    Thus,  it 
the  s^^nptoms  iire  acute,  the  obstructKUi  will  prob.ablv  bo 
due  to  some  form  of  iuterual  strangulation,  or  to  a  voh-u- 
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his  ;  but  it  must  not  be  lost  sigbt  of  that  it  may  be  due 
to  pcri-tjqAlitis,  aciite  enteritis  or  i^eritonitis,  or  jjossibly 
to  the  impaction  of  a  gall-stone.  If  the  sjTnptoms  are 
chrf)nic  it  may  be  duo  to  stricture  in  the  upper  -part  of 
the  rcctimi  or  lo-n-er  part  of  the  colon,  malignant  disease 
of  the  omentum  or  intestine,  or  chronic  jieritonitis.  If 
acute  sjnnptoms  have  been  engrafted  on  chi'onic,  it  may 
then  be  caused  by  the  imjiaction  of  fceces  above  a  stric- 
ture, i^eritonitis  following  i:)erforatiou  above  a  strictiu'c 
or  impaction  of  a  foreign  body  in  the  vermifi^rm  appendix, 
typhbtis,  or  jieri-typhlitis.  Although  it  may  be  impos- 
sible to  make  a  diagnosis,  the  following  considerations 
may  help  us.  Thus,  if  the  onset  of  the  s^miptoms  is 
sudden  and  the  jiatient  is  an  infant  or  a  yoimg  child, 
the  cause  of  the  obstruction  will  probably  be  intussuscep- 
tion or  peritonitis.  If  the  jjatient  is  elderly  or  middle- 
aged,  and  the  sjmiptoms  are  chronic,  malignant  strictru'o 
or  impaction  of  fipces  is  the  most  jDrobable  cause.  In 
middle  age  intussusception  is  rare.  The  tendency  to 
vomit  is  in  proportion  to  the  nearness  of  the  obstruction 
to  the  stomach,  the  tightness  of  the  constriction,  and  the 
persistence  with  which  food  or  flmd  have  been  taken  by  the 
mouth.  Earl}^  vomiting  implies  tightness  of  the  stricture ; 
violent  retching  or  bile-vomiting  points  to  gall-stones ;  ftpcal 
vomiting  only  occm-s  when  the  obstruction  is  moderiitely 
low  down.  Vomiting  may  be  absent  in  the  case  of  obstruc- 
tion of  the  colon  or  rectum.  Finally,  if  peristalsis  is  visible, 
the  case  is  almost  certainly  not  one  of  acute  peritonitis. 

1 .  In  impacted  fceces  there  may  be  a  history  of  prcAaous 
constijiation,  the  rectum  will  probably  be  found  distended, 
or  motions  will  bo  passed  on  the  use  of  cnomata.  A 
swelling  may  bo  felt  through  the  abdominal  parietes,  and 
if  so  will  be  soft,  ami  can  bo  indented  with  the  hngers. 

2.  In  obslriiclion  frmn  f/aU-stones,  there  maybe  pains  in 
the  region  of  tho  gall-bladder,  perhajis  jaundice  ;  gall- 
stones may  have  pa,ssed,  or  similar  attacks  have  been 
previously  suffered  from,  and  the  bowels  may  have  acted 
irregularly.  The  vomiting  is  gastric  or  l)ilious,  and  is 
attended  ])y  violent  retching. 

3.  In  inter iiul  sf.ramiv.hdion  tho  attack  is  very  sudden, 
and  is  proliably  attriliuted  to  a  strain;  the  pain  is  intense', 
and  is  referred  to  one  spot,  or  to  tho  umbilicus ;  vomiting 
comes  on  early ;  constipation  is  sudden ;  thoro  is  no 
desire  to  defecate  ;  tho  urine  is  scanty;  there  is  no  visible 
peristalsis ;  no  tumour-  can  be  felt ;  thoro  is  no  hasmor- 
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rliage  from  the  bowel ;  and  no  tenesmus.  There  is  pro- 
bably a  history  of  some  disease  which  might  produce 
bands  of  adhesions,  as  peritonitis  or  typhoid  fever;  or 
there  may  have  been  previous  attacks  of  abdominal  ob- 
struction "with  intervals  of  perfect  health. 

4.  In  volvulus,  the  signs  are  similar  to  the  foregomg, 
but  if  anything,  still  more  severe. 

o.  In  lalussusception,  when  acute,  there  is  a  discharge 
of  mucus  and  blood  from  the  anus ;  the  abdomen  is  not 
much  distended ;  the  abdominal  parietes  are  usually  lax, 
and  through  them  a  sausage -shaped  tumour,  doughy  to 
the  feel,  hardening  on  handling,  and  perhaps  changmg 
its  position  from  day  to  day  may  be  detected ;  and  the 
invaginated  bowel  can  possibly  be  felt  in  the  rectum. 
Collapse  soon  occurs.  When  chron  ic,  there  may  have  been 
attacks  of  localised  pain  lasting  for  months  before  stran- 
gulation occui's,  the  patient  having  been  m  good  health 
in  the  intervals.  There  is  straining  and  tenesmus  ;  the 
constipation  is  not  complete  ;  vomiting  is  absent  or 
intermittent ;  the  distension  is  not  marked ;  and  coUapse 
does  not  come  on  till  the  end. 

6.  In  stricture  the  patient  is  usually  old  or  middle 
aged  ;  the  symptoms  come  on  very  insidiously ;  there  are 
alternating  "attacks  of  constipation  and  diarrhcca ;  the 
constipation  gradually  becomes  more  and  more  pro- 
nounced; the  motions  are  lumpy  {scyhaJous),  pipe-hke,  or 
flattened ;  dyspepsia  is  complained  of ;  the  pam  is  drftused 
and  depends  upon  the  distension  of  the  abdomen ;  the 
distension  comes  on  slowlv,  and  is  greatest  m  the  tiauks ; 
peristalsis  is  visible;  the  urine  is  copious;  the  pulse 
quiet ;  and  vomiting  only  occurs  late  m  the  case.  Having 
diagnosed  the  case  as  one  of  stricture,  the  next  point  to 
determine  is  whether  it  is  situated  in  the  sigmoid  ilexuro 
or  rectum  and  consequontlv  that  opening  the  descending 
colon  in  the  left  loin  will  bo  well  above  the  stricture  ;  or 
whether  it  is  situated  in  the  descending  or  transverse 
colon,  so  as  to  necessitate  the  opening  of  the  ascen.hng 
■colon.  To  begin  with,  it  should  bo  remembered  that 
(stricture  is  most  common  in  the  sigmoid  tlexure  and 
rectum,  next  in  the  colon,  then  in  the  civcnm,  and  is  very 
rare  in  the  small  intestine;  indeed,  it  is  so  rare,  in  the 
two  latter  situations,  that  when  its  exact  position  is  not 
known,  it  is  goncrallv  safe  to  assmue  that  right  colotomy 
IwiUsumco.  ^Vgain/if  the  stricture  is  lu  the  rectaim  «r 
'sigmoid  licxure,  the  distension  will  be  equal  onthet^o 
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sides;  when  in  tlie  descending  or  transverse  colon,  greater 
on  the  right  than  on  the  left  side.  The  auioiint  of  dis- 
tension on  the  two  sides  may  be  more  accurately  estimated 
by  the  cyrtometer  than  by  mere  inspection  and  palpa- 
tion. If  a  clyster-pipe  will  j^ass  for  some  distance,  say  a 
foot  or  so,  and  a  large  qnantit}'  of  fluid  can  be  injected, 
tho  stricture  is  probably  high  up  ;  but  too  much  import- 
ance must  not  be  attached  to  this  sign,  as  the  clyster-pijje 
may  have  bent  upon  itself,  and  the  rectum  and  sigmoid 
flexure  are  often  very  capacious.  Purther,  something 
maj'  at  times  be  learnt  by  ausculting  the  colon  whilst  the 
injection  is  being  given,  and  by  passing  the  whole  hand 
into  the  rectum. 

7.  In  contractions  there  is  j^ain  of  a  paroxysmal  nature  of 
short  dm-ation  and  of  fi'equent  occurrence ;  peristalsis  may 
not  be  visible  on  account  of  the  matting  together  of  tho 
intestines,  but  gurglings  ma}^  be  heard.  There  is  no 
vomiting  or  distension  except  during  the  attacks  of  pain. 
Constipation  is  not  complete  ;  defecation  is  painless ;  the 
motions  are  not  compressed  or  pipe-like  as  in  stricture ; 
and  there  is  no  distension  in  the  flanks.  The  symptoms 
may  at  any  time  suddenly  become  acute. 

S.  In  acute  imritonith  the  abdomen  is  ibstended  from 
tho  first,_hard,  and  board-like  ;  peristalsis  is  not  visible  ; 
the  pain  is  great  and  increased  on  the  least  jn-essiu'e  ;  the 
pulse  IS  small  and  wiry ;  the  temperature  may  or  may  not 
be  raised.  There  will  probably  be  a  history  of  previous 
attacks  of  tyi^hlitis  or  peri-typhlitis. 

For  the  signs  of  enteritis,' tj^ihlitis,  and  peri-tyiihlitis, 
see  a  work  on  Medicine. 

Treatj[ext.— Supposing  any  of  the  above  conditions  to 
have  been  diagnosed  with  tolerable  certainty,  the  indica- 
tions for  treatment  will  be  rendered  fairly  intelligible. 
Where  no  diagnosis,  however,  can  be  made,  'the  treatment 
must  at  first  be  expectant.  Thus  in  acute  cases,  nothing 
sliould  bo  given  by  the  mouth  save  small  pieces  of  ice  to 
suck,  nnd  the  patient  should  bo  iilaccd  under  the  inlliienco 
of  mor])hia  injected  subcutiuieously.  An  enema  may  bo 
giv(;n,  but  purgatives  must  of  cours'o  bo  avoided.  If  reli(^f 
is  not  soon  obtained,  laparotomy  must  bo  ])erform(Hl  and 
th(;  abdomen  oxph)rod ;  or  if  the  ])atiout's  condition  is'sucli 
as  not  to  allow  of  this,  tho  ahddmen  must  be  ojicned  and 
the  hrst  piece  of  distended  intestine  that  imjsents,  s(H'ured 
to  the  edges  of  tho  wound,  and  opemid  {h'ldcmionn/). 

(«.)  In  inlcruul  stran<jnluliu:i,  laparotomy  is  tho  only 
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procedure  of  any  avail,  and  ought,  like  herniotomy,  to  he 
undertaken  early  and  not  merely  as  a  last  resoui-ce  (see 
Lapai-otomy).  .  n 

(b  )  In  volvulus  of  the  sigmoid  flexure,  opium  or  mor- 
phia and  an  enema  should  be  given;  or  if  there  is  great 
distension,  the  inflated  coil  may  be  punctured  through  the 
abdominal  parietes.  By  these  means  the  mtostine  has  m 
some  cases  become  untwisted.  Opening  the  abdomen 
except  for  volvulus  of  the  intestine  other  than  the  sigmoid 
flexiu-e,  is  said  not  to  do  any  good,  owing  to  the  tendency 
of  the  coil  to  become  re-twisted.  _  ... 

(c  )  In  intu8suscejAion,  when  acute,  copious  mjections 
of  warm  water  or  inflations  of  air,  inversion  of  the  patient 
and  massage  of  the  abdomen,  should  be  thoroughly  tried 
luider  chloroform,  all  care  being  taken  not  to  ruptpe  the 
intestines.    In  the  meantime,  opium  should  be  8:iven  m 
doses  suitable  to  the  age  of  the  patient  and  food  witliheld 
These  means  failing,,  laparotomy  must  be  peiioi-mcd  If 
the  signs  of  strangulation  are  well  marked,  too  much  time 
should  not  be  lost  in  trying  injections,  &c.,  lest  the  bowel 
become  so  damaged  as  to  render  the  prospect  of  success 
hoSss     In  cJ^ronic  cases,  although  there  is  less  need 
for  early  operative  interference  than  m  acute  as  the  bowel 
may  remain  incarcerated  for  some  time  before  becoming 
SrJngulated,  it  should  not  be  delayed   oo  long  k^t  the 
intussuscepted  portion  become  adherent  to  the  sheath. 
Should  it  ippear  probable  that  this  has  already  happened 
two  courses  are  open:  either  to  explore  the  abdomen  and 
iliZr  ent  rectLy;  ov  to  keep  the  patient  under  he 
in&uence  of  opium  in  the  hope  that  the  mtussuscept^ed 
^fo^Hon  mav  slough  off  and  be  passed  per  anum.  In 

lXiS«ce|tion,  unless  relieved  by  mjections  m- 
flations,  &c.,  or  by  operative  means,  maybe  said  to  bo 

"'StS  Seatment  of  inrpaded  faxes,  gall-stones,  en- 
tcHtis  i«;'/*W^*.,andp<T/-i;//./-/'-^/.%aworkonmedicinennis 
be  consulted.    The  treatment  of  amte  penfouU,s  is  gncn 

"*f:)^i?;r  strimu-e  of  the  Jar.c  V.|r«f/«c  left  coMomy 
•  hmi  d  be  i.erformod  when  the  obstruction  is    n  thi 

to  tic\vou,„l,  or  Iko  hvo  portion,  of  bowel  .m.loJ 
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by  sutui'e.  In  stricture  of  the  small  intestine,  enterotouiy 
ma}-  be  performed  as  a  palliative  ;  or  rmder  suitable  con- 
ditions, enterectomy.  With  reference  to  the  above  ojiera- 
tions,  the  stiident  may  be  reminded  that  what  has  been 
said  refers  to  cases  where  signs  of  obstruction  are  pre- 
sent, and  where  palliative  treatment  hy  medical  means 
has  been  jireviously  employed. 

(/.)  In  contractions,  where  the  intestines  are  matted 
together  by  chronic  peiitonitis  or  cancer,  when  meiUcal 
means  have  failed,  enterotomy  may  prove  of  temporary 
benefit  by  relieving  the  distension. 

Laparotomy,  or  opening  the  abdomen,  is  an  opei-ation 
that  may  be  required  for  the  jjiupose  of  exjjloring  in 
doubtful  cases  of  intestinal  obstruction,  or  for  the  relief 
of  volvulus,  strangulation  of  the  intestines  by  bands  or 
diverticula,  intussusception,  reduction  of  hernia  en  masse, 
&c.  Make  an  incision  in  the  middle  line  of  the  abdomen, 
midway  between  the  pubes  and  umbilicus,  and  having 
exposed  the  peritoneum  and  stopped  all  haamorrhage, 
carefully  open  the  peritoneal  cavity  on  a  director.  Soine 
Surgeons  advise  that  the  incision  should  be  bmited  and 
only  long  enough  to  atlniit  one  or  two  fingers  at  first ; 
others  that  it  should  be  sufficiently  long  to  at  once  allow 
the  passage  of  the  whole  hand.  Pass  one  or  twQ  fingers 
or  the  whole  hand  into  the  abdominal  cavity  and  first 
explore  the  hernial  rings  from  within,  and  if  these  are 
free  the  region  of  the  ciecum,  taking  care  to  prevent  the 
intestines  from  protruding  by  placing  over  them  a  fiat 
sponge.  If  the  ciecum  is  found  distended,  the  obstruction 
nuist  be  in  the  large  intestine.  Carry  your  fingers  or 
hand,  therefore,  along  the  coiu-sc  of  tlie  colon  until  the 
obstruction  is  met  with.  If,  on  the  other  hand,  the  cfcciun 
is  empty,  the  obstruction  must  be  in  the  small  intestine. 
Pass  yoiu'  fingers  or  hand  in  this  case  into  the  pelvis,  and 
search  for  an  em])ty  loop  of  intestine  below  the  obstruction 
and  follow  the  intestine  till  the  obstruction  is  discovered. 

1.  IF  a  loop  of  intestine  is  found  strangulated  in  one;  of 
the  hernial  rings,  or  in  a  hole  in  the  mesentery,  it  nuist 
lie  relea.sed  from  within  the  abdomen,  dividing  any  stric- 
ture if  necessary.  2.  If  a  volvulus  is  discoveivd  an 
att<nni)t  must  be  mad(!  (o  untwist  it.  3.  If  a  baud  is  met 
with  it  must  be  divided.  4.  If  a  largo  diverticulum  is 
tlie  (iiuiso  of  tlie  obstruction  it  must  bo  cut  across  a,nd  t]i(> 
iH.wel  end  .suture.l.  5.  If  a  small  diverticulum  is  pro- 
ducing the  constriction  it  must  be  severed  and  the  two 
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ends  ligatra-ed.    Should  the  intestine  give  way  in  dividing 
the  obstructing  band,  &c.,  or  have  already  given  way— ii 
the  perforation  is  small  and  the  coats  are  m  a  fan-l\- 
healthy  condition,  the  woimd  in  the  intestine  may  be 
closed,  either  by  nipping  it  up  with  forceps,  if  a  men^ 
puncture,  and  tying  it  round  with  a  China  silk  ligature, 
or  by  suturing  the  edges  of  it  together  m  the  way 
described  under  wounds  of  the  intestine.    "Where,  how- 
ever, the  coats  are  in  an  inflamed  or  sloughy  condition, 
an  artificial  anus  may  be  made  by  bringing  the  damaged 
part  of  the  intestine  out  of  the  wound  and  seeming  it  to 
the  abdominal  parietes ;  or  the  diseased  portion  may  b.  ■ 
cut  away  together  with  a  wedge-shaped  piece  of  mesenterv. 
and  the  upper  and  lower  portions  of  intestine  sutured, 
either  to  the  edges  of  the  wound  in  the  parietes,  or  to 
each  other,  in  the  way  described  under  enterectomy.  The 
choice  of  operation  will  here  de]5end  in  great  part  on  the 
patient's  general  condition,  as  it  is  only  m  exceptional 
cases  where  the  powers  of  the  patient  are  well  maintained 
that  he  would  be  able  to  stand  the  shock  of  the  prolonged 
operation  necessarily  required  to  rmite  the  two  portions. 
6.  If  an  intussusception  is  discovered  an  endeavour_  must 
be  made  to  reduce  it ;  not  by  tr>dng  to  di-aw  the  intus- 
suscepted  portion  out  of  the  sheath,  which  would  endanger 
the  integrity  of  the  coats,  but  rather  by  kneading  it  and 
pressing  it  out  from  below.    If  the  inflammatoiw  changes 
already  described  under  intussusception  have  advanced  to 
such  a  stage  as  to  render  an  attempt  at  reduction  of  the 
intussusception  iinadvisable  or  impossible  three  coiu-ses 
are  open:  to  leave  it  to  nature,  m  the  hope  that  the  intu^- 
suscepted  portion  may  slough  away  and  be  V^^^J^r 
anum  ;  to  secure  the  intestine  above  the  intussusception 
to  the  abdominal  parietes,  and  thus  form  an  artihcial  anus : 
or  to  cut  out  the  intussuscepted  portion  and  unite  tlu 
upper  and  lower  portions  of  the  intestine  to  the 
pLietes,  or  to  each  other,  as  m  enterectomy.    1^-^  ^t? 
course  to  pursue  will  depend  upon  ^^^'^'^'J'i^'' 
of  the  patient,  the  state  of  the  bowel  at  the  seat  ot  intus- 
susception and  its  amount  of  ^^''''^^''.f''^^C'£JZ 
length  of  the  intussusception.    L  sually  it  ^"'1  J^"^ 
cut  away  the  intussuscepted  portion  and  unite  the  po  - 
ions  of^  intestine  above  and  below  to  the  wound  in  the 
abdominal  parietes.     But  space  will  not  P'^i™  f 
adequate  discussion  oi  this  difficult  V^f  t^"' 
of  the  above  operations  the  abdomen  should  be  caiefullj 
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sponged  out,  and  tlie  wound  closed  in  the  way  described 
under  Ovariotomy.  7.  If  the  obstruction  is  found  to 
depend  on  acute  peritonitis  or  a  pcrityphlitic  abscess  a 
drainage-tube  should  be  placed  in  the  wound  in  the 
abdominal  parietes,  and  under  some  circumstances  the 
peritoneal  cavity  may  be  washed  out. 

EjfTEEOTOMY,  or  Xelaton's  OPEEATiOiN',  consists  in 
opening  the  abdomen  in  the  right  or  left  groin,  seizing 
the  first  piece  of  distended  intestine  that  presents,  and 
securing  it  to  the  womid  by  a  double  row  of  sutures  and 
then  opening  it.  It  is  employed  in  cases  where  the 
diagnosis  of  the  situation  of  the  obstruction  is  uncertain, 
or  where  it  ap]3ears  probable  that  it  is  in  the  small  in- 
testine or  too  high  in  the  colon  to  be  relieved  by  right 
colotomy,  when  the  patient's  condition  is  such  that 
the  severe  shock  and  the  prolonged  manipulation  that 
necessarily  attends  laparotomy  (the  operation  otherwise 
indicated)  woirld  probably  be  fatal.  It  may  also  be 
employed  in  cases  of  obstruction  due  to  contractions 
consequent  upon  the  matting  together  of  the  small  in- 
testines from  chronic  inflammation,  cancel',  &c.  It  should 
be  thoroughly  understood,  however,  that  the  operation  is 
only  intended  to  relieve  the  distension  of  the  intestines 
and  prevent  their  ruptiu'e.  It  does  not  attack  the  seat  of 
obstruction.  But  by  relieving  the  acute  symptoms  it 
may  give  time  for  a  diagnosis  in  doubtful  cases  to  be 
arrived  at;  and  the  patient's  condition  after  it  may  so 
far  improve  as  to  allow  of  a  more  radical  course  of  treat- 
ment being  undertaken  on  a  futm'o  occasion. 

Enteeectojcy  consists  in  opening  the  abdomen  and 
excismg  a  portion  of  the  small  intestine.  It  may  bo 
required  for  irreducible  intussusception,  epitheliomatous 
stricture,  gangrene  from  strangulation  by  bands,  the 
closure  of  fcecal  fistulte,  &c.  It  may  bo"  done  in  two 
ways:— 1.  Open  the  abdomen  as  in  laparotomy;  draw 
the  portion  of  intestine  to  be  removed  well  out  of  the 
wound,  and  pack  it  round  with  moist  antiseptic  gauze- 
clamp  the  intestine  above  and  below  to  prevent  the't-scapo 
ot  frecos ;  cut  out  the  diseased  or  damaged  part  together 
with  a  wedge-shaped  piece  of  the  mesentery;  tio  all 
blooding  vessels ;  unite  the  mesentery  by  sutures,  and 
secure  both  the  i»roximal  and  distal  portions  of  the  in- 
testine to  tho  wound  in  the  abdominal  ]iari(^tes  by 
sutures.  2  After  th(-  mesentery  has  l)een  .sutured  unite 
the  two  portions  of  intestine  by  a  double  ring  of  sutures 

X  N 
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(Lembert's  or  Jobert's,  page  372)  ^'^f 
through  the  mucous  membrane,  the  other  through  the 
pSneal  and  muscular  coat  only  so  as  ^  t^ 
serous  surfaces  into  contac  ;  and  then  drop  tbe  umted 
intestine  back  into  the  abdomen.    The  first  method 
the  one  commonly  best  adapted  for  cases  of  abdommal 
obstruction,  as  it  iuows  the  distended  gut  to  e-P  >-tseK 
and  takes  less  time  to  P^^         ^^^lu't^^l^'  ^"^^  .^^^ 
above  is  usually  distended  whilst  that  below  the  damaged 
partis  contractld,  it  is  difficxdt  to.  unxte  the  two  portron. 
and  their  walls,  moreover,  are  ^5^^^^^?,  ^f^.r^.Sod 
favourable  condition  for  union.    Wn  .^^^^e 
has  been  employed  a  subsequent  attempt  to   estoHJ  to^ 
continuity  of  the  intestine  may  be  made  by  festioymg  tue 
spuSe  proiection  between  the  upper  -f.l^-fX.^ 
and  unitiig  the  coats  by  suture.  .See  ^l^;^^^'^^ 

LUMB^VK  COLOTOMY  IS  the  Opening  of  the  ?olon  m  tne 
left  Wnr  re-ion  (CalUsen's  operation),  or  m  the  nght 
t^ir^ci^U  The  former  should  be  cho-n  when 
the  disease  is  in  the  rectuni  or  lower  |,  °*  ^jj^.^^t may 
flexure,  the  latter  when  there  is  ^L^^ f^f 

in  order  to  make  his  iett  sicie  piuu 

Then  make  an  mcision  about  f^;^.  ."^f^^Verector  spina3 
the  last  rib  and  crest  of  t^^e  ibum  fiom  thec^«^  1^.^^ 

obhquely  outwards  and  f  ^^.^^^^^^^^^^^^^  the  trans- 

fascia,  and  various  layers  of  m^cles 

versalis  fascia  on  a  ^li^'fj^;,;™  ,,^  !^  ^^  the  wound, 
borumwillnowbe  exposed  ""^'^  1    J        .^-As  and 

and  ^^S^tSlt         bulge  in 

inwarils.    Wlien  tnc  ouiuu  io  ,,viv  bo  soiiffht 

the  wound;  when        -oted  ^^^^^^^^  the  fatty 

in  the  wouml  ^^X, -^^^^J.^^;^^^  ^f  dissecting  forceps 
tissue  covering   t  ^itli  tv^"  £   hulin-  it,  pass  a  small 
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its  situation  immediately  external  to  tlie  quadi-atns  luni- 
bornm  and  below  the  kidney ;  hy  the  presence  of  longi- 
tudinal bands  of  muscular  fibres  ;  by  the  thickness  of  its 
coats  on  nipping  it  up  by  the  fingers ;  and,  at  times  by  in 
this  way  feeling  scybalous  masses  of  fteces  in  its  interior. 
The  23eritoneiuii,  on  the  other  hand,  may  generally  be 
kno-RTi  b}'  the  absence  of  the  above  characters,  and  if  it 
is  nipi^ed  ujj,  by  the  intestine  being  felt  to  slip  away  from 
between  the  fingers.   Having  foimd  the  colon,  secm-e  it  to 
the  skin.    This  is  usuallv  done  hy  passing  a  silk  suture 
means  of  a  curved  needle  on  a  handle,  first  through  the 
skin,  then  through  the  bowel,  and  then  through  the  skiu  on 
the  opposite  side  of  the  woimd,  and  repeating  the  procedure 
at  the  other  end  of  the  wound.    The  bowel  is  then  02:)ened 
in  a  longitudinal  direction,  the  loops  of  sutiu-eby  which  it 
is  transfixed  hooked  out  by  the  finger  and  di-vided,  and 
the  bowel  secured  to  the  integument  by  the  four  sutiu'es 
thus  formed.    A  convenient  way  of  passing  the  sutures, 
which  shoidd  then  be  of  wire,  is  by  Smith's  cleft  palate 
needle.   If  this  is  used  a  series  of  sutures  are  passed,  first 
throiigh  the  skui,  and  then  through  the  wall  of  the  bowel, 
and  tied  before  the  bowel  is  opened.  Should  the  peritoneal 
cavity  be  opened  by  mistake,  it  must  be  carefully  closed 
by  suture  before  the  incision  is  made  into  the  colon. 

Some  perform  colotomy  in  two  stages,  like  gastrostomy; 
hut  if  the  operation  is  carefully  done  in  the  way  described 
above,  such  is  hardly  necessary.  The  bowels  should  be 
kept  at  rest  by  means  of  oiiium"  for  four  or  five  days,  and 
no  food  given  by  the  mouth  for  twonty-fom-  hours.  An 
enema  may  subsequently  be  required  if  the  bowels  do  not 
act  spontaneously.  It  may  also  become  necessary  to  clear 
that  portion  of  the  bowel  which  is  beyond  the  wound. 
Indeed  it  has  been  pro]iosed  to  close  completely  this  part 
of  the  bowel  by  operaticm  so  as  to  prevent  fnecos  passing? ' 
down  it. 

TrEHXIA. 

The  term  Ilernia,  though  often  used  in  conjunction  with 
other  terms  to  signify  the  iirotrusion  of  any  viscus  from 
its  containing  cavity,  .as  "  //cnud  cerebri,''  or  "  [lenda 
testis,"  when  employed  alon(3  is  a])pliod  only  to  such  a 
pnjtrusion  from  the  abdomen  or  ])olvis,  and  is  cciuivalont 
m  this  sense;  to  the  term  Eu])turc,  the  name  by  which 
the  affection  is  ])opularly  known. 

Descuipxiox  of  irEKXiA  IN  UEXEUAL.— A  hernia  may 
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occur  at  almost  any  situation,  tut  is 
inguinal  and  femoral  rings  spots  at  -wliicli  the  aMominal 
parietes  are  naturally  weaker  than  elsewhere     «  gene 
rallv  consists  of  intestine,  or  omentum,  or  both,  but 
aSLt  evely  one  of  the  ahdominal  or  peh.c  viscera  have 
at  times  formed  the  protrusion.  •  „  „^rl  P^mtm-^ 

THE  CAUSES  OE  HEEXiA  are  prcchsposmg  and  e^x^^^^^^^^ 
The  vrediBvoaing  may  be  divided  into:  1.  Hereditaiy 
and  cono-enital  malformations,  such  as  an  elongated  con- 
Son  oFthe  mesentery,  a  1-toncy  of  the  ^^^^^^ 

of  the  tunica  vaginalis  or  canal  of  ^^^^',^7,^°°^ ^on- 
defects  of  the  abdominal  parietes.     2.  A  relaxed  con 
dition  of  the  abdominal  muscles,  such  as  is  mduced  y 
1  e°nancv  and  by  rapid  emaciation  m  persons  previously 
So'ut!  ?  The  rajid  formation  of       m  t^^^^^^^ 

P^enterv    4.  Any  injury  or  operation  that  has  weakcneu 

Si."  »» "fare  sudi  as  produce  a  "Kf  >"»X'°Bmscle> 
th»  aMominal  cavity  by  the  "'i,,'^^^  ^^.frf  L 

tioned  by  chronic  bronchitg  emphysema,  ^c. 

portion  of  the  V^v.ton^y^^^^^^ 
ivperture  before  it  m  the  "!^4.PS„d  of  thus 

eicapes  at  the  mgumal         .^^^Yof  it  iTimv  pass  into 
protruding  the  pcritoucimi  ni  f^^*  «^     '^.^^^  1  aturallv 
?ho  tubular  prolongation  ot  pe-^mnu    -  f  ^J^^^ 
descends  m  irout  of  the  te  sticle  The 
^hich  from  some  cause.has  renuu  cd  «S  is 

pouch  of  P-\t-XdSe"'^  I^t^^^^^^^^^^^^^^^^ 

thus  enclosed  is  called       ^ac     xnz         co»^eni(al  sac. 

spoken  of  as  an  ucgiure,f  ^    *  ^ J  f  J.  J  J^^,.  incomplete, 

A  some  forms  ot  c=^^ca  he  ma  t  "J^?  poritonemn  .iu 

i-^J^^nSw^hS^Sesbchuill;  and  in  dia- 
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pliragmcatic  hernia,  and  in  hernia  following  a  woiind  of 
the  abdominal  walls  where  there  is  no  parietal  peritoneum 
covering  the  aperture,  there  will  be  no  sac.  The  pro- 
truded viscus  enclosed  in  its  peritoneal  sac  forms  a 
swelling  surrounded  by  the  tissues  of  the  part  into  which 
it  has  escaped.  The  tissues  superficial  to  it,  ? .  e. ,  between 
the  sac  and  the  skin,  form  what  are  called  its  coverings. 
We  have  to  consider,  therefore,  1,  the  sac,  2,  its  contents, 
and  3,  its  coverings. 

1.  The  mc  is  said  to  consist  of  a  bodj^,  neck,  and  mouth, 
terms  wliich  sufficiently  explain  themselves.  It  is  at  first 
thbi  and  membraneous,  resembling  the  peritoneum ;  but 
in  old  hernioe  may  become  thickened  and  indurated,  or  else, 
as  for  exam23le  in  umbilical  hernia,  attenuated  or  in  places 
absorbed.  It  is  usually  globular  or  pyriform,  but  may 
take  almost  any  shape.  Thus  it  may  be  fusifoiin,  hour- 
glass like,  or  divided  by  adhesions  into  two  parts,  the  lower 
part,  perhaps,  containing  fluid  and  fornring  what  is 
known  as  a  hjalrocele  of  the  sac.  The  neck  is  at  first  gene- 
rally slightly  puckered,  but  as  the  result  of  inflammatory 
consohdation  becomes  in  old  hernit©  smooth,  thickened, 
and  often  indui'ated.  Tlie  mouth  may  be  wide  and  ex- 
panded, or,  in  the  case  of  congenital  herniiB,  in  wliich  the 
neck  is  frequently  ehingated,  narrow  and  contracted.  The 
coverings  necessarily  vary  according  to  the  situation  of 
the  hernia.  They  will  be  enimierated  imder  each  special 
form,  and  little  more  need  be  said  about  them  here  further 
than  that  they  often  become  thickened,  blended  together, 
thinned,  or  absorbed,  so  that  in  actual  practice  they 
cannot  always  be  demonstrated. 

2.  The  coiitcut.t  of  the  sac  may  be  intestine  alone  (cntero- 
ccle) ;  or  omentiun  alcme  {epiphcde) ;  or  both,  the  omentum 
then  generally  descending  in  front  of  the  intestine  {entcro- 
epiplncde),  or  more  rarely  the  intestine  in  front  of  the 
omentum  {epiplo-entcrocdc).  In  exceptional  instances  tho 
bladder,  the  ovaries,  and  otlier  of  tlio  a.bdoniinal  or  i)clvic 
viscera,  have  hwii  met  with.  Tho  small  intestine,  and 
cspeciidly  a  portion  of  tho  lower  three  feet  of  tlic  ileiun, 
most  frerpiently  escapes.  'Wlien  tho  largo  descends  it  is 
generally  the  ciecum ;  Init  any  jiortiion  of  the  small  or  largo 
niay  do  so.  There  may  bo  but  a  small  knuckle  of  intestine 
in  the  sac,  or  a  part  only  of  its  calibre ;  but  when  once  a 
])ortion  has  descondiul  there  is  generally  a  tendency  fen' 
inoro  to  foUow,  and  in  old  luirnia,  to  th(i  (ixtent  of  several 
inches  or  oven  feet.  Tlio  protruded  intestine  and  moseutory 
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in  long-standing  cases  becomes  lij^pervascular  and  tluck- 
ened ;  and  the  omentum  hypertrophied  and  matted  together 
A  small  quantity  of  serous  fluid  is  also  generally  found 
in  the  sac,  and  in  rare  instances  loose  or  attached  fibnnous 
bodies  somewhat  similar  to  those  met  with  m  oursEe. 
Where  the  neck  of  the  sac  has  become  obliterated  by  the 
long  wearing  of  a  truss,  the  sac  has  been  found  hlled 
entfrcly  v.'it'h.  serous  fluid  thus  foiming  a  cyst. 

The"  co^^3ITIOXS  of  a  hekxia.— A  herma  may  be  :  (1) 
reducible;  (2)  irreducible;  (3)  strangulated;  (-1)  m- 
carceratod,  and  (5)  inflamed.  i       .  i 

1  A  iiEDUCiBLE  herxia  is  one  that  can  be  retuiiied 
into  the  abdominal  cavity,  i.  e.,  it  either  goes  back  when 
the  patient  lies  down ;  or  it  can  be  made  to  do  so  by  the 
patient  himself,  or  by  the  Surgeon  making  pressure  upon 
it  in  a  suitable  direction.  The  sac,  except  perhaps  m 
quite  recent  cases,  cannot  be  put  back  into  the  abdomen 
ill  consequence  of  its  adhesions  to  the  siuToundmg  tissues, 
but  remains  empty  in  f-itu. 

Svmptoms.— At  first  there  may  be  a  mere_  fiibie_ss  or 
protrusion,  commonly  at  one  of  the  abdominal  rings; 
the  protrusion  becomes  more  prominent  when  the  patient 
stands  up,  strains,  or  coughs,  but  it  completely  dis- 
appears on  his  lying  down.  Ji  neglected,  it^  gradualh 
increases  in  size,  forming  a  prominent  non-translucent 
swelling,  in  which  a  cUstinct  impulse  is  felt  on  coughing 
If  it  contains  intestine  {mterocclc),  it  will  be  tense  and 
elastic,  and  resonant  on  percussion;  whilst  a  peculiar 
eairoling  is  heard  from  the  displacement  of  gas  and  flmd 
on  retimiing  it  into  the  abd..men  If  on  the  contrary  it 
contains  omentum  {epiploceh'),  it  will  be  dull  to 
doughy  and  inelastic,  or  hard  and  resisting,  and  lobulated, 
whilst  the  cliaracteristic  gm-gliug  is  not  heard  on  returnmg 

it  into  the  abdomen.  ,     xi     i     j    *  c  7 

The  diamwsis  will  bo  given  under  the  head  oi  Special 
Hermw.,  as  it  is  from  other  diseases  of  each  special  region 
that  a  diagnosis  has  to  be  made. 

The  trmtment  may  bo  palliative  or  radical.  The  paJha- 
^n^c  treatment  consists  in  reducing  the  hernia  and  applying 
a  pad  and  spica  bandage  (Fig.  177),  till  a  truss  can  be  pro- 
cm-cd.  Thi  form  of  truss  will  vary  according  to  the 
position,  size,  etc.,  of  the  hernia.  Fig.  178  is  an  mgnma 
truss  of  the  Ordinary  shape,  and  may  be  distmgius  icd 
;ma  L;;Ll(Fig.-17y),V  the  pad  of  the  Mter  being 
placed  more  vertically.    Fig.  ISO  is  an  umbilical  tiu... 
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In  measm-ing  for  a  truss  the  following  notes  slioiild  be 
taken  and  sent  to  the  maker : — 1.  The  dimensions  round  the 
pebis  at  a  spot  midway  between  the  crest  of  the  ilium  and 


Fig.  177. — Spioa  bandage  for  tlic  groin 
(From  Bryant's  Surgery. ) 


Fia.  178. — Inguinal  truss.  Fni.  1  79.— Femoral  Tri 


the  gi-eat  trochanter.  2.  The  kind  of  linrnia.  3.  The  side 
on  which  it  is  situated.  4.  The  size  of  the  ring'.  5.  The 
age  and  .sex  of  the  patient,  fi.  The  strength  of  tlie  sprino- 
required.    The  truss  should  be  worn  constantly,  and  never 
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Fig.  180.  —  Dmbilical  truss. 


on  any  excuse  left  off.  A  lighter  truss  may  he  provided 
for  the  night,  and  one  covered  with  india-rubher  or  made 
of  vulcanite  for  the  bath.  The  radical  treatment  consists 
in  reducing  the  hernia,  and  in  some  -way  obliterating  the 
sac  and  closing  the  ring.  In  young  children  the  wearing 
of  a  truss  may  do  this,  but  in  older  chilcben,  and  m  adults 
the  ring  is  then  usuaUy  too  large  and  otherwise  altered 

for  the  hernia  to  be  thus 
cured,  and  some  further 
procedure,  if  thought  ad- 
A-isable,  must  be  imder- 
taken.     Of  the  various 
methods  that  have  been 
proposed,  those  of  Wood, 
Spanton,    WaiTcn,  and 
Banks,  are,  perhaps,  the 
most    in    A'ogue  at  the 
present    time.  Biicfly, 
1.    Wood's    consists  in 
freeino-  the  sac  from  its  scrotal  connections,  invaginating 
it  into'^the  inguinal  canal,  and  then  subcutaneously  sewing 
the  canal,  ring,  and  sac  together.    2.  In  iSpanton  s,  the 
sac  is  also  invaginated,  but  the  consohdation  ot  the  parts 
is  effected  bv  twisting  them  together  by  an  instrmncnt 
shaped  something  like  a  cork-screw  which  is  introduced 
subcutaneously,  and  left  in  situ  for  a  week  or  ten  days  or 
until  sufficient  inflammation  has  been  set  up  to  glue  tlie 
parts  together.    3.  Warren  and  Ileatoii  amongst  others 
in  America,  have  revived  the  method  of  obliterating  the 
sacbyiniections.    4.  Banks' method  consists  m  cutting 
away  the  sac  after  ligatiu'C  of  its  neck     It  is  a  modifaca- 
tion  of  the  old  o]ieration  of  excision  of  the  sac,  and  h:_>^ 
been  practised  since  the  introduction  of  _  antiseptic. 
Surgei'y  somewhat  extensively  both  m  this  eoimti>  and 
in  Clermanv.    Ligature  and  excision  of  the  sac  is  ap  k- 
able  to  foiuoral  and  uml.ihcal  as  well  as  to_  inguin.il 
hernia.    In  femoral  hernia,  however,  the  ring  is  too  un- 
yielding to  admit  of  its  being  ch>sed  by  .suture. 

2.  An  iuuepucible  hekxia  is  one  that  cannot  be 
rotimied  into  the  nbdomeu.  . 

The  causrs  of  tlie  irreducibility,  which  are  main .  maj 
be  conyeniently  classified  according  as  """l  . 

the  return  of  the  c.mtents  o   the  sac  e>a^i:s ;-  .  (  "  »^ 
th,  sac,  from  inllniniiu.tory  thickeinng  and  c"ut^ 
the  tissues  forming  the  ring  or  other  aperture  through 
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■tt'hich  the  hernia  escapes.  2.  In  the  sac  lualls,  from 
inflammatory  thickening  and  contraction,  and  elongation 
of  the  neck  of  the  sac.  3.  Inside  the  sac,  from  (a),  the  great 
hulk  of  the  intestine  or  omentimi  due  to  increased  growth 
subsequent  to  their  descent ;  (&),  constriction  of  the  omen- 
tum at  the  situation  of  the  ring  and  expansion  of  the 
lower  part;  (c),  adhesion  of  the  intestine  or  omentuni  to 
the  sac,  or  to  one  another ;  (cZ) ,  bands  of  adhesions  stretching 
across  the  sac  and  so  confining  a  loop  of  intestine  or  knuckle 
of  omentum;  (c),  a  collection  of  fluid  in  the  sac;  (/),  a 
p)ortion  of  intestine  having 
descended  imcovered  with  peri- 
tonemn  on  one  aspect,  the  im- 
coTered  portion  forming  adhe- 
sions with  the  tissues  around 
it  where  the  sac  is  absent. 

The  symptoms  are  similar  to 
those  of  the  reducible  form, 
save  that  the  hernia  cannot  be 
completely  reduced.  Thus,  there 
is  impulse  on  coughing,  non- 
translucency,  and  when  it  con-  ISb— Bag  truss  for 

tains    intestine,    gm'gling    on  ii'reducible  hernia, 

handling,  and  resonance  on  ^ler- 

cussion.  It  is,  moreover,  often  attended  with  dragging 
or  colicky  pains  and  dyspeptic  symptoms.  When  its 
contents  are  both  intestine  and  omentum,  the  intestine 
can  soiactimes  be  returned.  A  consideration  of  the  above 
.signs  should  soiwe  to  distinguish  it  from  a  hydrocele 
extending  high  up  the  cord  with  which  it  is  most  likely 
to  be  confounded. 

_  Treal'inent. — An  irreducible  hernia  often  attains  a  large 
size,  and  is  not  only  on  this  account  a  constant  .source 
of  annoyance  to  the  patient,  but  is  also  one  of  danger  as 
there  is  always  a  risk  of  its  becoming  obstructed,  stran"-u- 
liitod,  or  inflamed,  or  ru])tnrcd  by  accidental  blows,  etc. 
The  treatment  ma}-  be  divected  to  one  of  two  ends  :  1  to 
prot(,'ct  it  from  injury  and  prevent  it  from  getting  bigger 
by  the  descent  of  more  intestine  or  omentum ;  and,  "2,  if 
pos.sible,  to  render  it  reducible.  For  the  first  jiurpose  the 
patient  should  wear  a  bag  truss  (I'ig.  181),  or  the  Inco-iii) 
truss.  Trusses  are  often  difficult  to  adjust.  Under  such 
circumstanc(!s  _ a  cast  of  the  jiarts  should  he  taken  in 
plastor-of-Paris,  and  to  this  any  instruiiamt-uiaker  can 
then  accurately  mould  the  truss.    When  the  patient  will 
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submit  to  it  an  attempt  may  bo  made  to  convert  the  liemia 
into  a  reducible  one  ;  and  if  persevered  in  -will  frequently, 
especially  in  recent  liernitc,  be  successful.  Tbe  patient 
should  maintain  the  horizontal  position,  the  diet  should 
be  restricted,  saline  purgatives  given,  and  ice  occasionally 
applied  to  the  part.  The  treatment  will,  of  course,  onh" 
be  successful  where  the  irredueibility  depends  upon 
curable  causes,  such  as  an  increase  in  the  bulk  of  thi; 
omentum  or  intestine.  Where  it  is  due  to  adhesions  and 
the  like,  it  cannot  obviously  in  this  way  be  cm-ed.  The 
r[uestion  of  an  operation  for  a  radical  cmx-  may  tlicn  b<' 

raised.  .  .  . 

3.  Strangulated  hernia.— This  fomi  of  hernia  is 
one  in  which  the  protruded  portion  of  intestme  or  omen- 
tiun  is  so  tightly  gripped,  that  not  only  is  its  retiu-n  mtu 
the  abdomen  prevented,  but  the  circulation  through  its 
blood-vessels  is  so  impeded,  that  congestion,  followed  by 
inflammation  and  gangrene,  speedily  ensues,  if  the  strangu- 
lation is  not  soon  relieved. 

(ja,,ses.~l.  The  sudden  forcing  of  the  intestme  or  omen- 
tiun  through  a  ring  or  apertm-e  so  small  that  it  is  tightly 
gripped  from  the  moment  of  its  descent.  This  is  usual  v 
the  cause  of  strangulation  in  a  recent  hernia  or  m  au  old 
hernia  which  has  suddenly  descended  through  the  patient 
neglect  to  put  on  his  truss.  2.  The  increase  of  bulk  m  the 
hernia  subsequent  to  its  descent,  thereby  inducing  its 
constriction  where  it  passes  through  the  _apcrtui-c  or  rmg. 
This  is  usually  the  cause  of  strangulation  m  m-educible 
hernia,  or  in  'hernife  that  have  not  been  kept  up  by  a 
truss  Such  an  increase  in  bulk  may  be  induced  by : 
(a),  the  sudden  protrusion  of  a  fresh  portion  of  omentum 
or  intestine  on  the  top  of  that  alreadv  down;  (M,  the 
swelling  of  the  intestine  from  catarrhal  inflammation  of 
the  mucous  membrane,  or  from  its  becomiug  obstructed 
by  fa_K-es  or  flatus;  and  (c),  congestion  and  inflammation 

of  the  omentum.  .,  .   ,    i    •    n       n  j  n,^ 

The  seat  of  vo>,slruiio»,  or  as  it  is  technicallv  called  tho 
stricture,  is  generally  either  (1),  outsule  the  sac  at  one 
of  the  tendinous  rings,  or  other  aperture  through  which  the 
hernia  has  pa.ssed  ;  or  (2),  in  the  neck  of  the  sac ^t self 
whilst  (3),  in  very  rare  instances,  it  may  be  »».sH/e  the  sac 
the  intestine  having  slipped  through  a  hole  or  apei-  mo 
in  the  omentum,  or  lu-como  entangled  by  a  band  ot 

■"^i/rr/mJ/sm  of  stravc,ulation.-ThG  compression  of  the 
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reins  at  tlie  seat  of  stricture  impedes  the  retiu'n  of  venous 
blood  from  tlie  protruded  jDortion  of  intestine  or  omentum, 
and  congestion  followed  by  inflammation  and  gangrene 
ensues  more  or  less  quickly  according  to  the  completeness 
of  the  obstruction.  The  congestion,  moreover,  induces 
paralysis  of  the  muscirlar  coat,  and  consequent  cessation  of 
its  jjeristaltic  action  and  the  onward  flow  of  the  intestinal 
contents.  For  strangulation  to  occur  it  is  not  necessary 
foi'  the  whole  circumference  of  the  bowel  to  bo  included 
in  the  stricture.  An  inclusion  of  only  a  small  portion  of 
its  circumference  (Littre's  Hernia),  in  consequence  of  the 
venous  congestion  and  subsequent  inflammation  which  it 
induces,  is  sufficient.  Indeed,  symptoms  of  strangulation 
are  said  to  occur  when  omentum  only  is  contained  in  the 
hernia,  a  fact  somewhat  difficult  to  explain,  as  constriction  I 
of  omentum  by  a  tight  ligature  certainly  gives  rise  to  no  ' 
symptoms.  It  is  possible  that  in  these  cases  the  signs  of  ■ 
strangulation  may  depend  on  reflex  irritation  of  the 
omental  nerves,  or  that  a  small  knuckle  of  intestine  may 
have  been  strangulated  at  the  neck  of  the  sac  and  sliiiped 
back  unperceiyed.  That  strangulation  may  produce  a 
severe  impression  on  the  nei'ves,  is  evidenced  by  the  pain 
reflected  to  the  umbilicus,  and  the  general  nervous  symp- 
toms. 

PutJwhfjkrd  condiiion  of  the  stravcjulatcd  jmrt. — Wheu 
the  constriction  is  very  tight,  the  circulation  may  bo 
completely  arrested,  and  gangrene  ensue  in  a  few  hours. 
But  as  a  rule  the  arrest  is  only  partial,  and  the  gangrene 
is  i)reccded  by  congestion  "and  inflammation.  The 
intestine  at  first  apjiears  red,  and,  perhaps,  slightly 
swollen,  but  not  otherwise  altered;  whilst  clear  serous 
fluid  in  greater  or  less  quantity  is  poured  out  between  it 
and  the  sac._  It  next  assumes  a  mulberry  colour,  and  as 
the  congestion  increases  it  becomes  darker  and  darkei-, 
and  finally  black  or  ash-grey.  At  tiie  same  time  it 
becomes  more  swollen,  and  loses  its  bright  shining- 
appearance,  becoming  sticky,  then  doughy  in  consistence^ 
and  pitting  on  pres.suro,  whilst  the  fluid  gets  darker  aiid' 
turijid,  and  feculent  in  odour;  finally,  the  intestine 
sloughs,  and  its  contents  are  extravasated  into  the  sac 
Sloughing  or  ulceration  fre(]uently  begins  at  the  scat  of 
stricture,  and  in  the  mucous  coat,  where,  even  at  an 
eariy  stage,  an  impression  of  the  stricture  i's  often'secn 
Lho  omentum  undergoes  similar  changes,  passin-^ 
gradually  into  a  state  of  gangrene.    The  intestine  abovo 
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the  strangulated  portion  for  a  variable  distance  is  con- 
gested and  distended  with  ffocal  matter,  whilst  that  below 
is  emptj'  and  contracted,  but  other';\'ise  natural.  _  Simul- 
taneously with  these  changes  a  local  peritonitis  is  set  up 
about  the  neck  of  the  sac,  gluing  the  intestine  to  the  peii- 
toneum,  so  that  as  a  rule  extravasation  does  not  occur 
into  the  peritoneal  cavity.  The  sac  becomes  inflamed,  a 
ftecal  abscess  is  formed,  and,  if  the  patient  sui'vives,  opens 
on  the  surface,  leaving  him  with  a  ftecal  fistula. 

The  symptoms  are  local  and  general.    Local  symptoms.—- 
The  hernia,  if  previously  reducible,  is  no  longer  so ;  it 
becomes  tender  or  painful  on  handUng,  tense,  and  often 
tympanitic;  and  the  impulse  on  coughing  is  lost,  iam 
may  be  present  in  the  hernia,  but  is  generally  referred  to 
the' region  of  the  umbilicus.    The  skin  is  usuaUy  natural, 
but  where  gangrene  has  occtrrred,  it  may  become  mottled 
or  brick-dust  red,  and  emphysematous,  and  exhale  a  tfecal 
odour.     Cessation  of  pain  may  then  occm-    but  is  a 
delusive  sign.  The  geneml  si/mpioms  are  those  of  mtestmai 
obstruction,  the  two  chief  being  vomiting  and  constipation. 
The  vomiting  is  of  a  pecuHar  gushing  character,  ^t\i 
little  or  no  retching.    The  vomit  at  first  consists  of  the 
contents  of  the  stomach,  but  soon  becomes  bile-stamed  and 
finally  f fecal,  r.e.,  thin  and  brownish-yellow,  with  a  distinct 
odour  of  fcecos.    The  constipation  is  complete  (except  in 
Littre's  hernia),  flatus  not  even  passmg,  althoiigh  at  first 
the  contents  of  the  large  intestine  may  be  voided,  either 
natm-ally  or  by  an  enema.   The  face  becomes  pinched  and 
anxious,  the  pulse  small  and  wiiy,  the  tongue  hirred  and 
brown,  and  if  strangulation  is  not  relieved,  the  patient 
may  die  of  collapse,  general  peritonitis  or  exhaustion 
froin  constant  v.uniting.  Very  .iceasionally  a,  fnecal  abscess 
may  form  and  the  patient  recover  witli  a  i;vcal  hstiUa 
Space  will  not  permit  of  a,  description  of  tbe  variations  m 
the  symptoms  that  may  be  met  with  and  it  mu^  sulli  o 
to  say  that  as  a  rule  in  young  patients  with  recent  heima 
they  are  more  acute,  and  call  more  imperatively  foi 
intmediato  relief  than  in  older  patients,  the  '.ubject.  of 
irreducible  hernia  of  long  standing  in  whom  they  a=,=,iuno 
a  more  chronic  cliaractcu'.  , 

Treatmcit.-It  cannot  be  too  strongly  impressed  on  . he 
mind  of  the  student  that  it  is  of  vital  l^V^y^nco^ 
release  the  stranguhvted  intestine ;   tli^'t  this  as  .me 
admits  of  no  delay  :  that  every  hour  adds  to  tbe  dai^^ci 
that  the  result  of  the  case  will  depend  to  a  gi'cat  extent 
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upon  tlie  length  of  time  tlie  strangulation  has  existed; 
that  pm-gatives  for  overcoming  the  obstruction  are  not 
only  useless,  but  absolutely  injiuious ;  and  that  prolonged 
and  forcible  attempts  to  return  the  bowel  by  the  taxis  are 
unjustifiable  and  wholly  to  be  condemned.  What  should 
be  done,  therefore,  in  a  case  of  strangulated  hernia  .  ihe 
taxis  should  as  a  rule  bo  applied  for  a  few  minutes ;  i± 
this  is  imsuccessful  the  patient  may  in  some  forms  of 
inguinal  hernia  be  placed  in  a  warm  bath  for  twenty 
minutes,  and  another  attempt  then  made  to  return  the 
bowel.  This  failing,  he  should  be  placed  under  chloro- 
foi-m,  and  should  the  bowel  then  not  slip  back  readily  on 
again  gently  trying  the  taxis,  the  operation  for  dividmg 
the  strictui-e  should  at  once  be  proceeded  with  before  he  is 
allowed  to  recover  from  the  antesthotic.  If  the  Surgeon 
is  not  prepared  for  the  operation,  or  requires  help,  a  full 
dose  of  opimn  should  in  the  meantime  be  given,  and  ice, 
if  at  hand,  or  warmth  in  the  form  of  a  large  poultice,  bo 
applied  to  the  tumour.  But  it  is  better  not  to  attempt 
the  reduction  under  chlorof onn  tUl  prepared  to  proceed  at 
once  to  the  operation.  We  have  then  to  consider  the 
method  of  applying  the  taxis,  the  cases  in  which  it  should 
not  be  used,  the  cases  suitable  for  the  hot  bath,  and  the 
operation  of  herniotomy. 

The  <axis.— The  method  of  appljdng  the  taxis,  which  is 
merely  the  technical  temi  given  to  the  various  manipula- 
tions used  in  retui'niug  the  hernia  into  the  abdomen,  can 
only  be  learned  by  practice.  The  pelvis  should  he  slightly 
raised,  and  the  thigh  in  femoral  hernia  flexed  and  adducted 
so  as  to  relax  as  much  as  possible  the  constricting  ring. 
"With  one  hand,  slightly  raise  the  hcrniii,  and  grasp  it 
gently  so  that  some  of  the  flatus  or  fluid  may  be  squeezed 
out  and  the  bulk  lessened.  "With  the  finger  and  tlimnb  of 
the  other  hand,  gently  compress  the  nock  laterally  to  ju'c- 
vent  its  bidging  over  the  margin  of  the  ring,  at  the  same 
time  drawing  the  hernia  a  little  downwards  to  disengage 
it.  T]ie  pressure  shoidd  be  nppli(_!d  steadily,  not  s])as- 
modicall}',  and  its  direction  varied  according  to  the  kind 
of  hernia.  No  vitdiince  sliould  be  used,  and  if  after  a  few 
minutes  the  intestine  does  not  slip  back  with  the 
characteristic  rush,  fm-ther  attempts  should  not  bo  made. 
Violent  ov  prolonged  otl'orts  are  strongly  to  be  condemned, 
as  not  only  are  thf^y  unlikely  to  bo  successful,  but  may 
lead  to  the  ru[)turo  of  tlie  intestine,  or  sto]i])iiig  short  of 
this  may  cause  so  much  bruising,  ccchymosis,  or  iuflam- 
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mation,  tliat  they  jeopardize  its  recovery  after  operation. 
How  long  should  the  taxis  be  applied  ?    Certainly  not 
more  than  ten  minutes  at  the  outside.    The  length  of 
time  may  vary  in  different  hernias.    Eoughly  it  may  be 
given  at  about  two  minutes  for  a  small  tight  femoral 
hernia,  and  hve  minutes  for  a  large  femoral,  inguinal,  or 
umbilical.    It  shoidd  be  remembered  that  the  taxis  is 
I  more  successful  in  recent  than  in  old  femoral  hernia  ;  in 
i  inguinal  than  in  femoral,  and  especially  in  old  inguinal 
\  under  chloroform  ;  and  that  when  successfiil  it  is  the  safest 
^ method  of  overcoming  the  strangulation.  The  taxis  should 
not  be  applied — 1,  when  other  Sm-geons  have  already 
employed  it  for  long  periods;  2,  when  the  hernia  is  very 
tense,  tender,  or  inflamed ;  3,  in  femoral  hernia  where 
iiecal  vomiting  has  existed  for  some  time,  or  where 
hiccough  has  supervened; — in  short,  whenever  it  appears 
questionable  whether  the  intestine  has  not  passed  into  a 
condition  beyond  recovery,  or  whether  actual  gangi-ene 
has  not  taken  place. 

The  Jwt  hath  is  more  likely  to  succeed  in  acute  than  ia 
chronic  cases,  and  in  young  muscular  patients,  and  ia 
inguinal  hernias.  It  should  not,  as  a  rule,  be  given  to 
the  old  or  feeble,  as  it  has  a  tendency  to  induce  faintness, 
and  renders  them  liable  to  take  _  cold.  Little  can  be 
expected  from  it  ia  femoral  hernia  on  accoimt  of  the 
fibrous  and  unjdelding  natm-e  of  the  ring. 

The  operation. — Herniotomy  or  kelotomy  has  for  its 
object  the  libera ti(m  of  the"  strangulated  intestine  or 
omentum  by  dividing  the  strictiue,  and  retm-ning  it  into 
the  abdomen  if  proper  or  possible.  The  parts  having 
been  shaved  and  thoroughly  cleansed  with  some  antiseptic 
lotion,  an  incision  should  be  made  over  the  sac  in  the  long 
axis  of  the  tumour,  and  its  coverings  carefidly  and 
successively  divided  upon  a  director  till  the  sac  is  exposed, 
any  bleeding  vessels  being  tied.  The  sac  may  be  known  by 
the  arborescent  arrangement  of  its  vessels,  its  tenseness, 
smoothness,  and  when  thin  by  intestine,  omentum,  or 
fluid  being  seen  through  it.  It  may  further  be  dis- 
tinguished' from  the  intestine  by  the  shining'  aiipearanco 
of  the  fatten-,  and  bv  its  vessels  running  lougitudmal,  and 
by  a  little  iluid  usuallv  escaping  when  the  sac  is  opened. 
If  still  in  doubt,  the  (piostiouablc  structure  should  be 
picked  up  with  the  thumb  and  forefinger  if  not  too  tense, 
when,  if  it  is  sac,  the  intestine  will  be  felt  to  slip  away. 
If  it  is  the  Surgeon's  intention  to  attempt  to  retui-u  the 
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hernia  mthout  opening  the  sac,  the  neck  should  be  fully 
exposed,  and  the  linger-nail  having  been  inserted  beneath 
any  tense  band  that  can  be  felt,  this  should  be  divided  by 
tho  hernia  knife  (Fig.  182).  As  small  a  notch  as  possible 
compatible  with  tho  easy  retui'n  of  the  hernia  should  be 
made ;  and  it  is  better  to  make  two  or  three  slight  notches 
than  one  large  one.  Gentle  pressure  should  now  be  made 
upon  the  hernia  to  see  if  it  can  be  returned.  Should  it 
slip  back,  the  Siu'geon's  object  has  been  attained,  and  the 
wound  may  be  brought  together  with  sutures,  dressed,  and 
a  spica  bandage  appHod.  But  tho  hernia  cannot  always 
thus  be  reduced  ;  and  further,  it  is  not  always  proper  to 
attempt  it.  Under  such  circumstances  the  sac  must  be 
opened.    Before  describing  the  method  of  doing  this,  let 


Fig.  182. — Cooper's  hernia-knife. 


us  consider  the  conditions  that  should  guide  us  in  tlie 
matter.  Broadly  it  may  be  said  that  whenever  it  is  right 
to  apply  the  taxis  before  operation,  it  is  also  right  to  try 
and  return  the  hernia  without  opening  the  sac  ;  and  con- 
versely that  when  the  taxis  is  considered  unjustifiable,  it 
is  also  unjustifiable  not  to  open  the  sac.  The  sac  then 
shoidd  be  opened  : — 1 .  When  the  stricture  is  at  the  neck 
and  the  hernia  cannot  be  reduced  without  opening  it. 
2.  When  the  hernia  is  known  to  be  irreducible,  or  only 
jjartially  reducible.  3.  When  anj^  doubt  exists  as  to  tho 
condition  of  the  intestine.  4.  When  tho  symptoms  point 
to  gangrene  having  already  occurred.  5.  When  rupture 
of  the  intestine  is  suspected  from  the  hernia  having 
.suddenly  collapsed  or  yielded  unac(;ompairied  by  signs  of 
i-cduction.  G.  When  it  is  thought  that  the  hernia  has 
been  displaced  or  reduced  en  masse.  It  need  hardly  be 
said  that  in  ojiening  tho  sac,  as  in  doing  so  tho  peritoneal 
cavity  and  tho  intestine  or  omentum  is  exposed,  the 
risks  of  tho  o])eratiou  are  somewhat  increased,  although 
tliosc  have  been  greatly  lossenod  by  tlio  advances  "in 
modern  surgery.  Having  detenuinod,  therefore,  to  open 
tlio  sac,  every  antiseptic  precaution  in  the  widest  sense  of 
the  term  should  bo  taken.     All   bleeding   should  be 
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stopped,  tlio  parts  tliorouglily  cleansed  with  carbolic 
lotion,  the  Sm'geon's  hands  and  his  assistant  s  cleansed 
from  blood,  and  the  instrimients  the  same.    A  piece  ot 
the  sac  should  be  nipped  up  with  the  forceps,  and  nicked 
with  the  blade  of  the  knife  held  on  the  flat.     If  too  tense 
to  allow  of  this,  it  must  be  cautiously  scratched  througli 
with  the  point  of  the  knife.    As  a  rule  there  is  no  danger 
of  iniuring  the  intestine,  as  some  flmd  generally  exists 
between  the  sac  and  its  contents.  The  sac,  however,  should 
always  be  opened  with  care,  as  the  intestme  may  be  m 
contact  with  it.    If  omentimi  is  seen  sliinmg  through  the 
sac,  it  should  be  opened  opposite  that  spot._   The  character 
of  the  fluid  which  escapes  is  a  good  criterion  _oi  the_  con- 
dition of  the  parts.    If  pale  and  serous,  the  mdication  is 
o-ood  ;  if  blood-stained  and  turbid  or  f  tecal  m  odoiii-,  bad. 
A  director  should  now  be  passed  through  the  small  open- 
ing, and  the  sac  laid  open,  the  flmd  absorbed  by  sponges 
to  prevent  it  running  into  the  abdomen,        the  conten  s 
examined..  If  only  omentum  presents,  this  should  be 
gently  unravelled  to  search  for  intestine,  a  small  knuckle 
of  which  will  often  be  found  near  the  neck  of  the^ic 
The  Questions  will  now  arise  what  shall  be  done  with  the 
^ntesS  what  with  the  omentum  ?    Shall  thev,  or  can 
they  be  returned?  shall  the  omentum  be  cut  oft  shall 
the  strictui-e  be  divided  ?  ,     .  ,    ^  •      •  i  , 

2Ve  i/neni  of  the  i,dcstme.-li  the  intestine  is  merelN 
congested  and  claret-coloiu'cd  but  still  shining  and  the 
Sin  the  sac  is  of  a  serous  character  there  can  be  no 
nuost  on  oi  replacing  it  in  the  abdomen;  or  if  it  is  already 
STierus  (a  conchtion  that  may  be  known  by  its  ash- 
Iroy^co^our  and  loss  of  el-ticity)  there  can  be  no  qi^^^^^^^^^^^ 

contr^-rndicatcd  from  other  causes;  or  when  the  adhe- 
a         and  fibrous,  they  may  ^^S^^^^ 
turcd,  and  the  intestine  a  so  I'^^timi"!      u  ^^  h.  «^ 
thick  and  fleshy,  the  intestine  ^'^^^^Vf  ,.vob  b     Ir  d  S  the 

!!Mrti^!nJ^^^^^^ 

mS  must  be  left     his  o.-n  judgment  m  each  mdividual 
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case.  As  a  general  riile  it  may  be  said  that  when  only  a 
small  knuckle  is  present  it  should  be  replaced  just  within 
the  ring,  so  that  if  it  gives  way  the  ftecal  contents  may 
escape  externally ;  but  that  when  a  large  coil  is  present 
it  should  be  left  in  the  sac.  If  the  gut  is  clearly  gan- 
grenous and  distended,  it  shorrld  be  opened ;  or  if  exten- 
sively gangrenous,  the  dead  portion  cut  away  and  the 
oi)en  ends  of  the  gut  stitched  to  the  wound.  Cutting  out 
the  gangrenous  portion,  uniting  the  intestine  above  and 
below,  and  then  returning  it,  is  a  procedure  that  can  only 
be  called  for  in  the  most  exceptional  cases.  The  coats 
are  already  inflamed  and  softened  and  their  vitabty  is 
lowered,  while  the  upper  portion  is  distended  with  ftecal 
matter  and  the  lower  contracted ;  the  iiatient's  condition, 
moreover,  is  imfavourable  for  operation.  Should  the 
intestine  bo  accidentally  wounded  either  in  opening  the 
sac,  or,  as  more  commonly  happens,  in  dividing  the 
strictiu-e,  the  edges  of  the  wound  should  be  united  m  the 
way  described  at  page  372. 

Treatment  of  omentum. — When  small  in  amount,  recently 
protruded,  and  only  slightly  congested,  the  onicntuin 
.should  bo  returned.  When  large  in  amoimt,  thickened, 
inflamed,  or  gangrenoas,  it  shoixld  be  ligatured,  cut  off, 
and  the  stimip  retm-ncd  into  the  abdomen.  Carbolized 
silk  is  the  best  material  for  ligaturing  the  omentmn.  Cat- 
gut is_ unreliable,  and  has  been  followed  by  htemorrhage. 
The  ligatm'e  should  be  tied  very  tightly  to  pre-s-cnt  it 
slipping,  the  pedicle,  if  necessary,  being  gently  pulled 
down  to  ensure  its  application  at  a  healthy  spot.  When 
the  omentum  forms  a 'largo  mas.s  it  .should  be  carefully 
unravelled  to  determine  the  absence  of  intestine  rn  its 
midst,  and  then  tied  in  separate  portions.  Ligature  of 
the  vessels  separately  is  unsafe,  as  some  may  be  missed, 
and  htemorrhage  occur'  into  the  peritoneal  cavity.  Tlie 
carboHzed  silk  ligatures  shoirld  l)o  cut  off  short  and 
returned  Avith  the  omentum.  The^^  become  eiicyst(>d  and 
cause  no  ii-ritation.  The  old  method  of  tying  with  silk 
or  whip-cord  and  leaving  the  bgature  hanging  out  of  the 
wound  IS  olijectionable,  in  that  it  prevents  rapid  healing 
and  exposes  to  septic  infection.  If  the  omentum  is  ad- 
herent to  the  intestine  it  may  be  gently  separated  from  it 
or  returned  with  the  intestine.  If  adherent  to  tlui  sac  it 
may  bo  removed  with  the  latter  or  left  in  siln. 

JHv'ision  of  the  striclnrn  at  the  neck  of  the  sar.^VusH  the 
ludox  finger  gently  between  the  intestine  and  the  sac,  or 
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if  the  omentum  is  spread  out  between  tlie  intestine  and 
the  sac  (forming  the  so-called  omental  sac)  between  the 
intestine  and  omentum.  The  stricture  ha-sdng  been  dis- 
covered insinuate  the  finger-nail  gently  under  it,  and  the 
intestine  being  held  aside  by  the  other  fingers  or  by  an 
assistant,  pass  the  hernia  knife,  held  -nith  its  blade  on  the 
flat  and  protected  by  the  pulp  of  the  finger,  beneath  the 
stricture,  turn  its  cutting  edge  towards  the  strictm'e,  and 
notch  the  latter  in  one  or  more  places  by  gently  depressrng 
the  handle.  The  direction  in  which  the  notch  should  be 
made  will  depend  upon  the  situation  of  the  hernia ;  m 
extent  it  should  be  as  limited  as  possible.  The  Surgeon,  as 
a  rule,  wiU  do  better  to  employ  his  finger  than  the  duector. 
as  there  is  much  less  risk  of  wounding  the  mtestme,  but 
if  a  dii-ector  is  used  it  should  be  broad  and  fiat  (Fig.  ISoj 
If  it  is  f  oimd  that  the  stricture  is  not  sufficiently  divided 
to  allow  the  intestine  to  slip  back  on  being  manipiilated 
with  the  fingers,  a  second  notch  should  be  made.    But  it 
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the  intestine  does  not  then  return  easily  the  stricture 
should  be  divided  again,  as  no  force  must  be  used.  here 
the  intestine  is  gangrenous  it  is,  as  a  rule,  better  to  shg  itl> 
notch  the  stricture,  taking  care,  however,  to  ;li^;tuil 
little  as  possible  the  adliesions  that  have  fornied  betx^  cm 
the  intestine  and  the  neck  of  the  sac,  as  it  ^^^^ 
cutting  off,  as  they  do,  the  general  peritoneal  cavitx  fiom 
the  sac  that  the  patient's  safety  depends     The  diMs  on 
here  is  not  practised  for  the  purpose  of  relieving  he 
strangulatioi  as  the  bowel  is  alrc.u Ivdead;    'u  for  W 
purpose  of  allowing  the  contents  ot  the  bowel  aboxe  th. 
san-renous  part  to  escape  externally.  •       ; . 

°  T^^ealmnil  ofthcsac.-Thenext  question  that  an^e^  i> 
wliat  should' be  done  ^^•ith  the  .^ac  ?  My  own  in-acU.v 
has  been,  unless  otherwise  contra nulicoted,  to  dissect  i 
the  sac  applv  a  sb.ut  catgut  ligature  to  its  neck  and  cut 
t  c  body  of  the  sac  awav.  In  i»,,uh,ul  hernia  the  ring 
^rS^n  be  brought  together  with  l-»r— "  ^  ^-^V  ^ 
,.,arboli/,ed  silk  or  silver  sutures,  a  draniagnvtube  .  d 
iu  the  wound  and  the  hitter  closed.    lu  Jamml  heinu 
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the  parts  are  so  rigid  that  they  cannot  well  be  brought 
together.  In  umbilical  hernia  the  sac  and  the  redundant 
integiunents  may  be  removed,  the  edges  of  the  ring  re- 
freshed, and  the  wound  united  by  deep  and  supei-ficial 
sutiu-es.  Many,  however,  prefer  simply  to  leave  the 
sac  in  situ,  merely  uniting  the  woimd,  and'  appljang  a  pad. 
The  sac  should  not  be  ligatured  and  cut  off,  1,  when  the 
patient  is  weak  or  collapsed,  and  it  is  desirable  to  complete 
the  operation  with  as  little  delay  as  possible.  2.  When 
the  sac  is  acutely  inflamed.  3.  When  the  intestine  is  in 
that  doubtful  condition  that  it  has  only  been  placed  just 
within  the  ring.  4.  When  the  abdomen  contains  much 
serous  fluid,  or  peritonitis  is  present. 

After-treatment.~The  wound  should  be  dusted  with 
iodoform,  dressed  antiseptically,  and  a  spica  bandage 
appHed.  Half  a  grain  of  morphia  may  then  be  injected 
subcutaneously,  or  a  full  dose  of  op'iiuu  given  by  the 
mouth,  and  the  patient  subsequently  kept  imder  the 
influence  of  the  tli'ug,  in  order  to  place  the  intestine  at 
rest  till  it  has  had  time  to  recover  from  the  effects  of  the 
inflammation.  With  the  same  end  in  view  no  noiuishment 
should  be  given  by  the  mouth  for  the  first  day  or  two 
but  ice  may  be  sucked  to  relieve  thii-st  and  allay  any 
tendency  to  vomit,  and  nutrient  suppositories  or  en'emata 
alter  the  farst  twelve  hours  may  be  given  by  the  rectiun. 
Subsequently  milk  m  small  quantities  at  a  time  may  be 
taken  by  tlie  mouth,  then,  in  addition,  beef- tea;  but  no 
sohd  food  should  be  allowed  till  the  bowels  have  acted. 
Ihis  they  should  bo  permitted  to  do  spontaneously,  as  no 
harm  A\all  ensue  should  they  continue  confined'  for  ten 
clays  or  more.  If  at  the  end  of  this  time  any  distension 
or  micomfortablo  sensations  are  experience(i,  an  enema 
may  ho  given  Such,  however,  in  my  experience  is 
seldom  required. 

Conditions  that  may  give  rise  to  a  coidimiamr  of  the 
symptoms  of  strangulation  after  the  taxis  or  heriiintom,,  — 
As  a  rule  the  symptoms  of  stranguhition  cease  imnu'diatelv 
or  soon  after  the  successful  ap,,lic;,,tion  of  the  taxis  or 
tlic  opemtum  for  tlie  division  of  the  stricture.  Sliould  tliev 
thoH? '  i'^p'''''r^- «J1^'"^t  of  tlie  amx-s. 

o^Vpl  "'■"'•^^^•■'^  t'^"  "'i.sculav  <.o,,t  of  il,o  iutes- 
unc.  3.  iho  presenc('  ol  anotlier  hernia.  I  Th,'  dis- 
placement of  the  hernia,  or  reduction  ei,  masse.  5.  Tho 
gut  becoming  gun,gi'enous  and  giving  wav.  0  l^hitevitis 
or  pentomtis.    7.  Internal  stranguh^ion  '  ^'  inllt^-^ 
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If  the  persistence  of  the  symptoms  is  due  to  the  anajsthe- 
tic  they  will  usually  pass  oif  in  a  few  hours.    The  vomit- 
ing, moreover,  is  usually  attended  hy  much  retching,  and 
is  not  of  that  gushing-  nature  characteristic  of  Strang  n- 
lation  of  the  bowel.    If  due  to  paralysis  of  the  muscular 
coat  of  the  intestine,  the  sjanptoms  Moll  also,  as  a  rule, 
gradually  cease  imder  the  influence  of  opiimi.  Should 
they  not"  do  so,  however,  a  careful  search  should  be  made, 
if  this  has  not  already  been  done,  for  another  herma,  and 
if  one  is  discovered  and  appears  strangulated,  it_  should 
be  explored.    If  no  other  hernia  exists  the  continuance 
of  the  sjnnptoms  may  be  due  to  the  hernia  not  ha^-ing 
been  properly  reduced,  to  peritonitis,  to  the  persistence 
of  the  paralysis  of  the  muscular  coat  of  the  gut,  or  to 
internal   strangulation.     If,    therefore,    the   hernia  is 
reported  not  to  have  slipped  back  with  the  usual  gm-gle, 
or  there  is  some  fulness  felt  about  the  hernial  rmg,  the 
ring  must  be  cut  down  upon  and  explored,  or  the  wound, 
if  an  operation  has  been  performed,  opened  up.    It  may 
then  be  fomid  (n)  that  the  hernia  has  been  reduced  en 
masse,  i.e.,  that  the  hernia,  along  with  the  sac,  has  been 
forced  between  the  fascia  transversaUs  and  the  peiito- 
neiun,  a  condition  most  frequently  met  with  when  the 
hernia  is  femoral ;  (h)  that  the  neck  of  the  sac  has  become 
detached,  the  intestine  remaining  strangulated ;  [c]  that 
the  posterior  part  of  the  sac  has  been  rent  and  t  ic 
hernia,  stiU  sti'angulated  at  the  neck,  forced  into  the 
sub-serous  connective  tissue,  or  (rf)  that  the  hernia  has 
passed  into  a  pouch  at  the  neck  of  the  sac  instead  ot  mto 
the  peritoneal  cavity.    Under  any  of  the  above  circum- 
stances, the  sac  should  be  dra^^m  down,  the  _con(htion 
causing  the   strangidation   accurately  ascertained,  tl.c 
stricture,  wherever  situated,  divided,  and  the  intestmc 
returned  into  the  peritoneal  canity,    reritonitis  following 
the  reduction  of  a  hernia  may  bo  kllo^^-n  by  the  signs 
already  given  at  page  374,  and  should  bo  treated  a.s  there 
indicated.    Persisteut  paralysis  of  the  muscular  coat,  or 
the  existence  of  internal  strangulation  may  be  suspected 
when  ah.ng  with  the  continuance  ot  the  symptoms  ot 
strangulation  of  the  bowel  the  signs  of  the  other  cond;- 
ti.ms'tiiat  may  give  rise  to  such  s>-mptoms,  aiv  alisont 
Should  the  i)aralvsis  not  pass  of¥  under  theniHuence 
time  and  opium,'an  oneina,  or  oven  a  purgative  may.  m 
some  cases,  bo  us.-ful  to  rouse  the  intestine  to  action, 
whilst,  in  other  instances,  it  may  become  necessary  to 
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explore  tlie  alxlomen,  open  the  intestine  aboYe  the  ]iara- 
lyzed  2>fii't  and  sntiu'e  it  to  the  woimd  in  the  paiietes. 
Internal  strangnlation  should  be  treated  as  described 
imder  Lapavotonry. 

Prognosis. — The  prognosis  in  a  case  of  strangnlatod 
hernia  depend  on  the  length  of  time  the  hernia  has 
been  strangnlated,  the  tightness  of  the  stiicture,  the 
presence  or  absence  of  gangrene  oi'  jDcritonitis  before  the 
operation,  the  anioimt  of  brmsing  inflicted  on  the  gnt  b^- 
the  taxis,  the  dcgi'ce  of  exposui'e  and  manipnlation  to 
which  the  girt  is  subjected  dming  the  operation,  and  the 
general  condition  of  the  patient.  Moreover,  the  prognosis 
is  gTavor  in  a  small  femoral  hernia,  and  in  a  hernia  which 
has  recently  come  do-nn  (inasmuch  as  in  these  the  con- 
striction is  usually  tiglit),  than  in  an  oblicpie  inguinal 
hernia,  or  a  hernia  of  long  standing,  in  which  the  con- 
striction is  usually  much  less. 

4.  Obstrttcted  or  iiv-caeceeated  heenia. — These 
tei-ms  are  generally  apphed  synonomously  to  an  irreducible 
hernia  in  which  the  protruded  intestine  has  become  ob- 
stiarcted  by  a  collection  of  undigested  food,  foreign  bodies, 
as  cherry-stones,  &c.  The  hernia  is  most  frequently  met 
with  in  old  people,  and  if  neglected,  is  apt  to  become 
strangidatcd  or  inflamed.  Symptoms. — As  in  strangula- 
tion, there  may  be  constipation,  colicky  pains,  nausea",  and 
perhaps  vomiting ;  but  the  local  signs  of  strangulation  are 
less  marked.  Thus,  there  may  be  little  or  no  local  pain  and 
no  tension  in  the  sac,  though,  at  times,  it  may  become 
distended  and  larger  than  bef ( ir(3  the  inca rcoration  occurred. 
The  impulse  on  c(.>ugh  may  still  be  present,  and  hard 
frecal  masses  may,  ]ierhaps,  Idc  felt.  The  symptoms,  liow- 
ever, _ may  gradually  merge  into  those  of  strangulation 
and  it  IS  often  difficult  to  distinguish  more  obstruction 
from  strangulation,  esi)ecially  when  tlio  former  is  asso- 
ciated with  some  iiiflainmation  of  the  sac.  "Wlien  in 
doul)t  the  cas(!  should  be  treated  like  one  of  strangulated 
hernia.  ^ZVmCwnii.— A  ]iurgative  enema,,  rest  in  th(nvrum- 
hent  position,  warmtli  or  ic(.  to  thejiaTt,  a,nd  restriction  of 
diet  sliould  be  i)rescrd)ed.  Wlien  there  is  no  vomitin-  n, 
brisk  piu'gc  IS  often  successful,  but  before  giving  sucliThe 
Surgeon  should  thorouglilv  assure  himself  that  stran-ula- 
tion  docs  not  exist.  The  aiij-lication  of  the  taxis  is  a(h-i^ed 
by  some,  and  doubtless,  in  some  instances,  tlu;  intestine 
may  be  emptied  of  its  contents  by  this  means.    It  should 
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be  remembered,  however,  that  its  use  is  not  unattended 
with  risk.    Some  prefer  the  icebag  to  warmth. 

5.  iNFLAJvrED  HERXIA. — In  this  condition  the  sac,  and 
to  some  extent  its  contents,  are  inflamed.  Inflammation 
is  most  common  in  small  irreducible  epiploceles,  and  is 
generally  the  result  of  injui-y,  the  pressiu'e  of  a  badly- 
fitting  truss,  or  of  violent  exercise.  If  neglected  the 
hernia  is  apt  to  pass  into  a  condition  of  strangailation. 

The  locul  symptoms  resemble  those  of  a  strangulated 
hernia,  hut  the  impulse  on  cough  is  not  absent,  though  it 
may  be  less  marked  than  in  a  hernia  in  its  ordinary  state, 
and  there  is  not  so  much  tension  in  the  sac  as  when  stran- 
gulation exists.  The  parts  are  hot,  tender,  and  oedema- 
tous,  and  there  may  be  feverish  sjnnptoms,  vomiting,  and 
constipation.  The  vomit  consists,  however,  only  of  the 
contents  of  the  stomach  and  is  not  f  tecal,  the  constipation 
is  seldom  complete,  and  flatus  will  usually  pass. 

Treatment.— An  icebag  should  be  applied  over  the 
hernia,  and  the  patient  placed  in  the  recmnbent  position, 
with  the  parts  as  much  as  possible  relaxed.  The  diet 
should  be  restricted  to  small  quantities  of  milk  and  beet- 
tea,  and  opium  administered  in  small  doses.  When  all 
signs  of  inflammation  have  subsided  an  enema  may  be 
given  if  the  bowels  do  not  act  spontaneously.  Should 
the  inflammation  run  into  strangulation,  herniotomy  must 
be  performed;  whilst,  should  suppuration,  a  verv  rare 
event,  occiu,  the  pus  must  be  let  out  by  a  free  incision. 

Fcecal  fistula  and  artifical  anus  after  operation  for  stran- 
nulatfd  hernia.— Yxcal  fistula  is  due  to  ulceration  of  the 
mucous  membrane  at  the  seat  of  stricture,  and  subsequent 
perforation  of  the  bowel;  artificial  anus  to  the  g-augrcne 
of  a  considerable  portion  of  the  strangulated  bowel.  In 
both,  adhesions  f(mii  between  the  serous  coat  of  the  intes- 
tine and  the  parietal  jioritimeum,  and  in  this  way  prevent 
the  oxtra,vasation  of  faeces  into  the  general  poritcmoal 
cavity ;  but  in  the  fiscal  fistula  the  ]iorforation  ot  tlie 
bowel  being  small,  most  of  the  ftrcal  contents  are  passed 
per  anum  ;  Avhereas,  in  artificial  anus,  the  whole  escape 
externally  and  the  intestine  below  shrinks  and  becomes 
more  or  less  atvf)phied.  In  fi^ecal  fistula  only  a  fistulous 
aperture  dischartjing  f.Tces  is  present;  in  artifieial  amis 
the  openings  of  the  upp(>r  and  lower  portions  of  the  intes- 
tine can  generallv  be  seen.  Tho  upper  opening  m.iy  be 
known  by  its  larger  size,  redder  colour,  and  by  fxces 
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issuing  from  it,  M-liilst  at  times  its  mucous  membrane  may 
be  prolajised. 

Treatment. — A  fa?cal  fistula  -will,  as  a  rule,  close  spon- 
taneously, ami  beyond  keeping  the  parts  clean,  nothing  is 
generally  required.  In  artificial  amis  the  spiir-like  pro- 
cess or  eptron  formed  bj-  the  projecting  forwards  of  the 
jiosterior  wall  of  the  bowel  by  the  coils  of  intestine  which 
lie  m  the  angle  between  the  upper  and  lower  portions  of 
the  intestine,  maj'  have  first  to  be  destroyed  by  Dupuy- 
tren's  enterotome,  and  the  lumen  of  the  bowel  being  thus 
restoi'ed,  the  ai'tificial  anus  may  be  closed  by  a  plastic 
operation,  or  the  walls  of  the  bowel  united  by  suture.  The 
Surgeon,  however,  should  not  be  in  too  great  haste  to 
employ  the  enterotome,  as  in  the  coiu'se  of  time,  in  con- 
sequence of  the  dragging  of  the  mesentery,  the  spur-like 
l^rocess  may  become  gi-adually  retracted,  and  the  two 
portions  of  intestine,  instead  of  lying  parallel,  may  be 
drawn  to  more  or  less  of  an  angle  with  each  other.  In 
this  way  the  lumen  of  the  tube  may  become  gi-adually 
restored,  and  the  fmces  again  pass  down  the  lower  tube. 
A  plastic  operation  will  then  only  be  required  to  close  the 
external  opening,  if  indeed  tlus  does  not  heal  sponta- 
neouslj'  as  in  fcecal  fistula. 

Special  Hernia. 

The  three  most  conunon  forms  of  hernia  are  : — the 
inguinal,  the  femoral,  and  the  umbilical.  Of  the  rarer 
forms,  may  be  mentioned  the  obturator,  the  ventral,  the 
epigastric,  the  diaphragmatic,  the  lumbar,  the  ischialic, 
the  perineal,  the  vaginal,  and  the  rectal. 

IxouiNAT,  HERNIA  is  one  which  escapes  into  or  through 
the_  ingitinal  canal.  Of  this  form  there  are  two  chief 
varieties,  tlie  oblique  or  external,  and  the  direct  or 
internal. 

The  (JBLKiUE  ou  external  variety  is  so  called  because 
it  descends  oblMjuely  through  the  inguinal  ca-nal,  and  leaves 
the  abdomen  external  to  tlie  deep  ei)igastric  artery.  The 
hci-nia  enters  the  canal  by  the  internal  nbdominiil  ring, 
.and  may  remain  in  the  canal,  Avhen  it  is  spoken  of  as 
■inedinpletr,  or,  from  its  resemblance  to  a  bubo,  a  Imlxmo- 
eele ;  or  it  may  pass  througli  the  canal  and  out  of  the 
external  abdominal  ring,  when  it  is  said  to  bo  complete, 
and  is  then  termed  a  scrotal  or  labial  rupture,  according 
as  it  descends  into  the  scrotum  or  labium.    The  coverinas 
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of  an  oblique  inguinal  bernia  differ  according  as  it  is 
complete  or  incomplete,  and  occui's  in  the  male  or  in  the 
female.  "When  complete  and  in  the  male  they  are  from 
without  inwards,  1,  skin;  2,  superficial  and  deep  fascia; 
3,  intercolumnar  fascia;  4,  cremasteric  fascia;  5,  infundi- 
buliform  fascia  ;  6,  subperitoneal  fat ;  and  7,  peritoneuin, 
which  constitutes  the  sac.  In  the  female  the  cremasteric 
fascia  is  wanting ;  otherwise  the  coverings  are  the_  same. 
In  the  incomiMe  the  only  difference  in  the  coverings  is 
that  in  place  of  the  intercoliunnar  fascia  there  is  the 
aponeurosis  of  the  external  oblique,  and  in  place  of  the 
cremasteric  fascia  the  lowermost  fibres  of  the  internal 
oblique  and  transversalis  ;  they  are  the  same  in  the  male 
and  female.  The  stricture,  when  the  hernia  is  strangulated, 
will  be  situated  at  the  external  abdominal  ring,  the  in- 
ternal abdominal  ring,  or  anywhere  in  the  inguinal  canal 
between  the  two  rings. 

Varieties  of  oblique  inguinal  hernia. — These  wiU  perhaps 
be  better  understood  by  reference  to  the  accompanying 
diagrams.  The  following  are  those  most  commonly  de- 
scribed : — 

1 .  The  common  or  acquired  form  {the  iixjuino- scrotal  of 


Fig.  184. 


Fig.  185. 


Fig.  184.— Unlin.n-y  acquired  inguinal  hernia.     (From  Bryant  > 


FiQ.'^lSsf— Congenital  inguinal  hernia.    (From  Bryant's  Surgery.^ 

BirlctU).    The  sac  hero  consists  simply  of  a  protnision  of 
p(u-it(>neunr  through  tlie  ingaiinal  canal,  and  the  hernia 
when  complete  may  descend  into  the  scrotum  or  lalnum 
T'ho  testicle  can  always  be  felt  either  below,  or  below  and 
behind  the  hernia  (Fig.  184).  . 

2.  The  conqenitul.  In  this  form  the  hernia  descends 
into  the  funicular  process  of  the  peritoneum,  which  has 
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remained  open,  and  comes  into  contact  with  the  testicle, 
the  funicular  process  and  tunica  vaginalis  of  course 
forming  the  sac.  The  testis  is  more  or  less  sm-rounded 
by  the  hernia,  instead  of  being  felt  distinctly  behind  and 
below  it,  as  in  the  former  variety  (Figs.  185  and  1S6). 

3.  The  hernia  into  the  funicular  jrrocess  resembles  the 
congenital,  in  that  the  hernia  descends  into  the  fumcular 
process  of  the  tunica  vaginalis,  but  differs  in  that  ft;  does 
not  reach  the  testicle,  being  cut  off 
Fio.  186.  from  it  by  a  septum  at  the  epi- 

didpnis.  Should  ah  operation^  be 
required  in  this  form,  the  testicle 
is  not  seen  as  in  the  congenital. 

4.  The  encysted  conr/enital  (Fig. 
187).  In  this  form  the  fimicular 
process  of  the  tunica  vaginalis  is 
cut  off  from  the  peritoneal  cavity 
by  a  septum  at  the  internal  ring. 
The  septum  yields  to  the  pressure 

Pio.  187. 


Fn;.  186. — A  congenital  inguinalheniia.  (From St.  Fartliolomew's 

Hospital  Museum.) 
Fig.  187. — Encysted  congenital  licrnia.    (From  Bryant's  Surgery.) 


of  the  hernia,  and  becomes  invaginatod  before  it  into  the 
imoblitorated  funicular  process.  Sliould  an  operation  bo 
necessary,  tlio  ant(n-ior  layer  of  the  funicular  proc(!ss,  and 
the  elongated  se])tum  forming  the  s]iurious  sac,  Avill  ha,ve 
to  be  cut  thnmgli.  Hero,  as  in  tlio  funicular  variety,  tho 
hernia  is  not  in  contact  with  tho  testicle. 
■  5.  Tho  in/antile  hernia  is  one  in  which  tlie  intestine, 
enclosed  in  its  sac,  descends  behind  the  funicular  in'ocess 
of  the  tunica  vaginalis,  which  has  remained  unobliteratod 
but  is  cut  off  by  a  septum  at  tho  internal  abdominal  ring 
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from  the  general  peritoneal  cavity.  Should  an  operation 
become  necessary,  three  layers  of  peritoneum  have  to  he 
cut  through,  viz.,  the  anterior  layer  of  the  unobliterated 
funicular  process  of  the  tunica  vaginahs ;  the  posterior 
laj'er  of  the  same ;  and  finally  the  true  sac.  The  last 
two,  however,  are  generally  intimately  blended,  so  that 
there  are  apparently  only  two  laj'ers  to  be  cut  through. 

The  diuect  or-  interjtal  iNGi;iN^\i  hemia  is  so- 
called  because  it  escapes  directly  through  the  external 
abdominal  ring  without  traversing  the  internal  ring  and 


Fig.  188.  — Oblique  inguinal  liernia. 
(From  Bryant's  Surgery.) 


the  whole  length  of  the  canal,  and  is  situated  wieriml  to 
the  deep  epigastric  artery.  Before  csc'a].mg  at  the 
external  abdominal  ring  it  cither  passes  through  or  under 
the  conjoined  tendon  of  the  internal  oblique  and  trans- 
vcrsabs,  which  is  situated  immediately  behind  the  external 
abdominal  ring;  or  it  protrudes  that  structure  m  front 
of  it  The  covcn7i(fS  from  without  inwards  are,  I.  skin; 
2,  superhcial  and 'deep  fascia  ;  .S,  intorcohimnnr  lascia ; 
4  transversabs fascia;  5,  subperitoneal  fat;  and  0,  perito- 
neum forming  the  sac.  When  the  conjoined  tendon  is  pro- 
truded in  front  of  the  hernia,  this  of  course  constitutes 
an  additional  covering,  and  will  then  be  found  between 
the  iiitercolumnar  and  transversabs  fascine,    it  will  tiius 


SIGNS  OF  INGUINAL  nEENIA. 


571 


he  seen  that  the  coverings  of  the  direct  hernia  differ  from 
those  of  the  obliqne,  in  the  absence  in  the  former  of  the  cre- 
masteric fascia ,  and  in  the  substitiition  of  the  transvorsahs 
for  tlio  iufnndil;>nliforni  fascia.  The  spermatic  cord  with 
its  coTerings  of  the  cremasteric  and  infundibirLiiorm 
fascia  lies  to  the  outer  side.  From  what  has  been  said 
above  it  will  be  seen  that  the  epigastric  artery  is  situated 
on  the  inner  side  of  the  neck  of  the  •  sac  in  the  oblique  ; 
on  the  outer  side  in  the  direct.  The  stricture  when  the 
hernia  is  strangulated  will  be  situated  at  the  external 


Fig.  189. — Direct  inguinal  hernia. 
(From  Bi-yuut's  Surgeiy.) 


nhdomiiial  ring  or  at  the  a])crture  in  the  conjoined  tendon 
through  which  the  hernia  has  ])assed. 

Two  varieties  of  direct  inguinal  hernia  are  described 
according  as  the  protrusion  takes  i)lacc  internal  or  external 
to  the  obliterated  hypogastric  artery,  but  are  not  of  suffi- 
cient importance  to  bo  descril)ed  here. 

Si(/vs  (111(1  (l.iaij'xosis  of  iv(jiiiv(il  licrvid. — There  is  a 
swelling  in  the  inguinal  region  having  the  general 
cliaract(;rs  of  liernia  already  given.  When  incxmvplde.  the 
.swelling  will  bo  in  the  groin,  and  has  to  bo  chiefly  distin-  \ 
guished  from  a  femoral  hernia,  enlarged  inguinal  glands, 
encysted  hydrocele  of  the  cord,  non-descended  testicle,  j 
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abscess  in  tlie  inguinal  canal,  and,  in  rare  instances,  from 
fatty  and  other  tiimoiu's  of  tlie  cord.    T\nien  it  is  complete, 

1.  e..,  has  passed  into  the  scrotum,  the  diap;nosis  has  to  be 
made  from  hydrocele  of  the  tunica  vaginalis,  solid  tumours 
of  the  testicle,  and  varicocele.  1 .  In  eiilai-f/ed  glands  the 
canal  is  free,  the  glands  are  felt  in  front  of  it,  and 
some  cause  is  present  to  account  for  theii"  enlargement. 

2.  In  femoral  hernia  the  swelling  is  external  to  the 
spine  of  the  pubes,  the  neck  of  the  hernia  is  below 
Pouiiart's  ligament,  the  inguinal  canal  is  free,  but  the 
hernia  can  be  felt  through  its  front  wall,  and  to  return 
it  ]3ressure  must  be  made  in  a  direction  downwards, 
backwards,  and  then  upwards.  In  inguinal  hernia,  on 
the  contrary,  the  swelling  is  internal  to,  or  over  the  spine 
of  the  i:)ubes,  the  neck  is  above  Poupart's  ligament, 
the  inguinal  canal  is  occupied  by  it,  and  to  return  it 
25ressure  must  be  made  upwards  and  outwards.  3.  In 
encysted  hydrocele  of  tlie  cord  the  s-wolling  is  translucent, 
tense,  oval,  and  well-defined.  There  is  no  impulse  on 
cough;  and  it  cannot  be  returned  into  the  abdomen. 
4.  in  retained  testicle  that  organ  is  absent  from  the  scro- 
tum ;  there  is  no  impulse  on  cough ;  testicular  sensation 
can  be  obtained  on  pressure  on  the  swelling,  and  it  can- 
not be  returned  into  the  abdomen.  If  the  testicle  is 
inflamed,  -^'oniiting  may  be  jn-esent,  but  it  has  not  the 
gushing  character  of  the  vomiting  of  hernia,  and  consti- 
pation, if  also  present,  is  not  complete.  There  may.  how- 
ever, be  a  strangulated  hernia  in  addition  to  an  inflamed 
testicle.  The  diagnosis  in  such  a  case  is  very  diflicult. 
If  in  doubt  an  exploratory  incision  should  be  made  over 
the  tumour.  5.  In  hydrocele  of  the  tunica  racjinalis  the 
tmnour  is  translucent,  tense,  and  semi-fluctuating ;  there 
is  absence  of  impulse  on  coughing,  freedom  of  the  cord, 
and  a  history  f)f  it  having  begun  at  the  bottom  of  the 
scrotum.  In  infants,  however,  a  hernia,  may  be  trans- 
lucent, and  in  a  hvdrocele  of  the  congenital  variety  the 
fluid  can  bo  pressed  back  into  the  abdomen,  but  it  does 
not  return  with  the  gnu'gle  or  slip  characteristic  of  a  hernia. 
().  In  niricoceic  the  dilated  veins  feel  lik(>  a  bag  of  worms  in 
tlio  .scrotum,  and  the  impulse  on  cough  has  a  thrill-hke 
character.  A  variocole,  like  a  hernia,  is  reduced  on  the 
patient  lying  down,  but  if  the  flnger  is  jilaced  fini'l'^' 
over  the  ring,  the  veins,  on  the  ])atient  rising,  refill 
notwithstanding  the  pressure  of  the  flnger,  whereas  .a 
hernia  would  remain  reduced.    The  indirect  liernia  cannot 
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l^ractically  be  distinguislied  from  the  dired  as  the  rings 
get  dragged  down  opposite  one  another.  The  indirect  is 
more  common  in  the  young,  the  dir'ect  in  the  old. 

Trmhntrd. — What  has  already  been  said  on  this  sirbject 
with  regard  to  hernia  generally,  is  applicable  here,  and 
it  need  onlj-  he  added  that  if  an  operation  is  necessary  the 
stricture  should  be  divided  directly  upwards,  so  as  to  avoid 
the  epigastric  artery;  and  that  when  combined  with 
retained  testicle  a  ti  iiss  should  be  worn  if  practicable  above 
the  testicle.  If  the  truss  causes  the  testicle  to  become 
i'requentlj'  inflamed,  the  testicle  had  better  be  removed. 

A  FEMOEAL  HEE^v'iA  is  One  that  escapes  into  the  femo- 
ral sheath,  and  nearly  always  internal  to  the  femoral 
vessels,  though  in  verj-  exceptional  cases,  it  has  been 
found  external  to  them.  As  a  rule,  it  leaves  the  abdomen 
at  the  femoral  ring,  and  after  passing  downwards  through 
the  femoral  canal,  emerges  at  the  saphenous  opieuing, 
and  then  tiuning  upwards  and  outwards  over  the  falci- 
form 23roccss  of  the  fascia  lata,  passes,  should  it  further 


Fig.  100.— The  obturntor  artery  given  off  abnorm.illy  fi-oin  tlic 
epigastric,  and  running  round  tiie  upper  and  inner  side  of  a 
femoral  hernia.    (From  .St.  JJartlioIoniew's  Hospital  Museum.) 

increase  in  size,  ov(!r  roujiart's  ligament  on  to  the  aponeu- 
rosis of  tlie  external  oblicpu!  muscle  of  tlie  abdomen. 
The  neck  of  the  sac  is  situated  at  the  femoral  ring,  and  is 
therefore  bounded  in  front  by  Toupart's  ligament,  beliind 
by  tlie  l)OTie,  iiilenially  by  tlu!  slnirp  wiry  edge  of  Ciim- 
bernat's  ligament,  antl  exlernally  by  the  femoral  vein, 
from  which  it  is  only  sepiirated  by  thcinncimost  septuni 


'574 


DISEASES  OF  BEGIONS. 


of  the  femoral  sheath.  The  spermatic  cord  is  close  above 
it ;  the  epigastric  artery  passes  a  little  external  to  it_;  but 
there  is  no  structure  of  importance,  as  a  rule,  on  its  inner 
and  upper  and  inner  side.  The  obtui-ator  artery,  how- 
ever, may  be  given  off  from  the  epigastric  or  external 
iliac  artery,  and  encircle  this  part  of  the  ring  m  its  course 
to  the  obtm-ator  foramen  (Fig.  190).  It  is  then  m  gi-eat 
danger  of  being  wounded  m  dividing  the  strictm;e. 
Fortunately,  however,  although  the  artery  often  rises  in 
this  abnormal  manner,  it  does  not  then,  as  a  rule,  take 
the  above-mentioned  dangerous  course,  but  passes  along 
the  outerside  of  the  ring  where  it  is  out  of  danger,  ihe 
coverings  of  a  femoral  hernia  are— (Fig.  191)  1,  skm ; 
2   superficial  fascia;  3,  cribriform  fascia;   4,  anterior 


TTiQ   191  —Femoral  lieniia.    The  coveriugs  dissected  olT  to  f-liow 
tiie  sac.    (From  St.  Bartholomew's  Hospital  JIuscum.) 

layer  of  the  femoral  sheath,  called  the  fascia  jiropvia  : 
5  soptimi  cruralo;  G,  subiioritoneal  fat;  and  peri- 
toneum forming  the  sac.  The  fascia  ]iro]n-ia  is  oitcn 
va^tMn  in  places  ab.sorbcd,  so  that  little  more  than 
skiii  and  one  or  two  d.licate  layers  of  iasc.,T^_  cover  th. 
sac.  But  it  may  bo  greatly  thickcne.l,  esiHH'iallv  over 
the  neck  of  the  sac,  where  it  may  tovni  distin.^t  hb,.,u> 
bands,  which  go  by  the  name  of  the  deep  criu-al  anli. 
Femoral  hernia  is  never  congenital;  and  seldoni  occurs 
before  adult  ll'fo.  It  is  more  common  in  w.nnon  than  m 
uien  The  dridure  wh.m  the  hernia  is  strangulated  i> 
at  the  saphen.ms  opening,  at  ( I  imbernat  s  ligament,  or 
move  rarely  at  the  deep  crural  anli.  . 

ILs  and  diaqnom  ( i'^ig.  1 91>).-A  femoral  herma  usualh 
ai>peS  as  a  tense  globular  swelling  at  the  upper  and 
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inner  jjart  of  tlie  tliigli,  just  below  Poupart's  ligament 
internal  to  the  femoral  vessels,  and  external  to  tlie  spine 
of  the  pubes.  It  is  usually  small,  but  may  sometimes  be 
as  large  as  an  orange,  or  even  lai'ger.  It  then  extends 
upwards  and  outwards  over  Poupart's  ligament  towards 


Fig.  192. — Femoral  hernia. 
(From  Bryant's  Surgery'. ) 


the  iliac  spine,  and  appears  as  an  elongated  .soft  and  yield- 
ing swelling  with  its  long  axis  parallel  to  tlie  ligament. 
Its  neck,  however,  can  always  be  traced  below  the  liga- 
ment tf)wards  the  femoral  ring.  The  characteristic  sigu.s 
Of  hernia  are,  of  course,  jirescnt. 

The  diar/iiosi-s  has  chiefly  to  be  made  from  enlarged 
glands,  varix  of  the  saphenous  vein,  inguinal  hernia,  and 
psoas  abscess.  1.  In  odunjed  (/lauds  there  is  no  impulses 
on  cough  ;  they  can  be  raised  i'ronr  the  deeper  tissues,  and 
there  will  probably  be  .some  evident  cause,  as  a  .sore  on 
the  lioel,  &c.,  to  accoimt  for  them.  A  .small  i)ieco  of 
iri-educiblc  omentum,  however,  may  almost  exactly  re- 
semble an  enlarged  gland  in  the  femoral  canal;  and  it 
Jiiay  bo  impossible  to  nia,ke  a  diagnosis  without  exploi'iii<'- 
tho  rmg,  an  operation  which  should  always  be  under"" 
taken  if  symptoms  of  strangulation  of  "tlie  inirsfinc 
are  present.  At  times,  there  may  be  an  enlar-ed  ...I.,, id 
over  a  hoi'iua.  2.  In  varix  of  iha  suphviia  vriii  the^Ariii 
IS  generally  also  varicose  lower  down  tlu!  b'liib  and  (1,,. 
impulse  on  cougliuig  has  a  peculiar  tliriU-like  cliaracler 
and  extends  also  .some  distance  down  tlu^  vein.  Wlicii 
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the  swelling  is  reduced  Ly  placing  tlie  patient  on  liis 
back,  and  the  ring  is  closed  by  tlie  linger,  the  vein  rehUs 
when  he  rises,  whereas  the  hernia  remains  reduced  as 
long  as  the  finger  is  kept  in  position.  3  In  n,guinal 
hernia  the  neck  oi  the  sac  is  above  Poupart  s  hgament, 
and  inside  or  over  the  spine  of  the  pubes ;  m  f  emoral  hei-nia 
the  neck  is  below  Poupart's  ligament  and  outside  the  spine 
of  the  pubes.  In  inguinal,  the  hernia  goes  back  m  a 
dii-ection  upwards,  outwards  and  backwards;  m  iemoral, 
downwards,  backwards  and  upwards  In  ingumah  the 
hernia  occupies  the  inguinal  canal,  and  may  descend  into 
the  scrotiun  or  labium  ;  in  femoral,  the  mgmnal  canal  is 
felt  fi-ee  on  passing  the  finger  into  it.  4.  In  psoas  cihsccs^s 
the  swelling- is  generaUy  external  to  the  femoral  yes.el.. 
Theiris  usuallffulness'in  the  iliac  fossa,  and  fluctuation 
can  be  detected  above  and  below  Poupart  s  ligament. 
Some  cause  for  the  abscess,  such  as  caries  of  the  spme,  i^ 

^Tr^L^ritu  that  need  be  mentioned  in  addition  to 
^hat  has  ah-eady  been  said  of  the  treatment  ot  hernia 
generally  is-1.  That  the  femoral  truss  (Fig.  1 1 9),  should 
have  ihe  pad  more  vertically  placed,  and  the  button  for 
the  strap  should  be  on  the  end  of  the  spring  and  not  on 
the  back  of  the  pad,  as  if  placed  in  the  latter  situation  it 
causes  the  pad  to  rise  up  and  so  allows  the  hernia  to  escape 
beneath  it.^  2.  That  there  is  less  chance  of  a  rachcal  cure 
than  in  inguinal  hernia,  as  the  ring  on  accoiint  of  its 

hoXth    5  That  SioiiM  Uio  iomia  bcoom«  strangulatal 
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vrith.  a  truss  ;  while  if  made  directly  ii23wards,  the  siicr- 
matic  cord  and  epio'astric  artery,  and  if  outwards,  the 
femoral  vein  are  endangered.  7.  Several  small  notches 
are  in-eferable  to  a  single  and  larger  incision,  as  there  is 
less  danger  of  wounchug  an  ahnormal  arterv  should  one 
be  present.' 

_  Umbilicu,  herxia  (ExojrpH..y:.os,  or  ojipualocele), 
IS  one  that  escajDes  at  the  imibilicus.  The  sac,  according 
to  Mr.  Birkett,  is  alwaj^s  an  acquired  one,  and'consists  ol 
the  parietal  layer  of  peritoneum,  and  never  of  a  natural 
process  of  peritoneum  like  that  of  the  funicular'  process  in 
the  mgumal  region.  In  infancy  the  hernia  passes  through 
tJie  yet  unclosed  umbilical  ring;  in  adults,  through  an 
apertm-e  m  the  fibres  of  the  linea  alba  near  the  umbilicus 


Its  coveung.    (j-roa,  St.  L-artholumew'.s  Hosi.itr.l  Museum.) 

I 

II  is  mml  often  mst  with  in  i„f„n(H.-  i»  ,,„,•  in  y„n„.. 

in"^:^,■t't;:,^vi;^r•i;-^^Jll''^''^r■'™'^ 

,v  ,,l,t  tho  »ntcnt»  ,«„,Jly  „«';;.i»t  „[  „„,       „    „  , 
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liernia  are  merely  covered  with  skiu  and  a  thin  layer  of 

fascia  (Fig.  193).  .       i  •  -u  •  i  i 

Symptoms.— In  infancy,  the  hernia,  which  is  known  by 
nni'ses  as  "  starting  of  the  navel,"  consists  of  a  protrusion 
at  the  umbilicus,  roadilv  returning  when  gentle  pressure 
is  applied,  and  when  once  seen  can  hardly  be  imstaken  for 
any  other  affection.  It  generally  undergoes  a  spontaneous 
cure.  In  adults  it  forms  a  globular,  lobulated,  oi'  some- 
times px-riform  swelling,  on  the  lower  part  of  which  the 
cicatrLx  of  the  navel  is  seen.  It  often  attains  a  large 
size,  nearly  always  extending  as  it  enlarges  downwards 
towards  the  pubes,  and  is  frequently  m  part  or  com- 
pletely irreducible.  It  is  very  liable  to  become  obstructed 
and  less  often  strangulated.  ■,,  i 

Treatment.— In  infants  the  hernia  generally  undergoes 
a  spontaneous  cure,  but  a  pad,  consisting  of  a  piece  ot 
cork  between  two  layers  of  lint,  maybe  apphed  over  it. 
and  fixed  with  strapping  or  an  india-rubber  bandage,  in 
adults,  an  imibilical  truss  or  bandage  is  necessary,  or 
when  the  hernia  is  irreducible,  a  hollow  supportmg  truss. 
When  the  hernia  is  incarcerated,  the  patient  must  he 
placed  at  rest  and  au  enema  administered  When  stran- 
gulated, an  operation  must  be  performed.  The  incis  on 
Ihnuld  then  be  made  vertically  over  the  swellmg  m  the 
middle  line,  and  the  stricture  di^•ided  m  an  upward  direc- 
Son  If  the  hernia  cannot  then  be  reduced,  the  sac  mu.t 
bp  onened  in  doing  which  great  care  is  necessary,  as  the 
cove?  ^g  often  very  thin.     If  the  omentum  pre- 

sents fi?st,  as  is  usually  the  case,  search  must  be  made 
fo  the  i  testine,  and  the  latter  returned  ;  the  omentum 
uust  then  be  Imravelled,  transtixed  with  a  doi^^e 
Wure  tied,  cut  otf,  and  the  stump  also  retm-ned.  The 
saf  should  then  be  cut  off  and  the  ring  refreshed  and 
J^^n  up  with  deep  sutures.  Eadical  cure  is  occasiona  y 
cXi  for  when  a  truss  fails  to  keep  up  the  hernia  and 
strano'ulation  is  frequently  occurring. 

An"o  nuHATOU  HERXiA  is  one  that  escapes  through  the 
obhSator  canal,  the  aperture  left  -^.^^^'^ 
iueml>raiie  for  the  passage  of  he  "  \t  n.itoi  i  e  vc  .  d 
vessels     The  neck  of  the  sac  is  bounded  b>  the  honzonwi 

contact  with  th.-  pectineus,  giving  rise  to  a  slight  luhus. 
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in  the  upper  part  of  the  thigh  just  below  Poupart's  liga- 
ment, immediately  behind  and  internal  to  the  femoral 
vessels.  The  coverings,  therefore,  are  I,  skin;  2,  super- 
ficial fascia ;  3,  fascia  lata ;  4,  pectineus ;  5,  fascia  over 
the  obtiirator  externus;  6,  obtm-ator  externus  (some- 
times); 7,  pelvic  fascia;  8,  subperitoneal  fat;  and,  9, 
peritoneiun,  forming  the  sac,  which  is  always  an  acquired 
one.  The  relation  of  the  obturator  artery  and  nerve  to  the 
sac  is  variable.  The  hei'nia  is  always  small,  and  generallj^ 
•consists  of  the  lower  jiortion  of  the  ileum,  often  of  only  a 
portion  of  the  cahbre  of  the  gut.  Obturator  hernia  is  rare  ; 
it  is  most  often  met  with  after  the  age  of  fifty,  and  then 
generally  in  women.  It  has  not  always  been  diagnosed 
•dming  life,  and  is  often  accompanied  by  other  herniis. 

Symptoms. — The  chief  of  these,  in  addition  to  those  of 
strangulation  which  has  generally  been  pi-esent,  are  a  slight 
fulness  below  the  femoral  vessels,  perhaps  not  percej^tible 
unless  the  two  sides  are  compared ;  pain  down  the  inner 
side  of  the  thigh  from  pressure  on  the  obtui'ator  nerve ; 
pain  on  pressing  over  the  obturator  foramen,  and  per- 
haps some  increased  resistance  or  swelling  in  this  i-egion ; 
pain  on  rotating  the  thigh  outwards  from  the  obturator 
muscles,  which  are  then  put  on  the  stretch,  pressing  on 
the  hernia ;  and  pain  on  examination  by  the  rectum  or 
vagina.  From  femoral  hernia  it  maj^  be  known  by  being 
behind  instead  of  to  the  inner  side  or  in  front  of  the  femoral 
vessels ;  by  the  neck  being  below  instead  of  above  the 
ramus  of  the  pubes ;  and  by  the  femoral  ling  being  free. 

Trmtineid. — The  hernia  has  occasionally  been  reduced 
by  the  taxis,  aided  in  one  instance  by  the  hand  in  the 
vagina.  Failing  to  reduce  it  in  this  way,  an  operation 
.should  be  performed  and  an  incision  similar  to  that  for 
femoral  hernia  made,  but  slightly  longer  and  a  little  to 
the  inner  side  of  the  femoral  vessels.  Having  divided 
the  various  coverings  and  cxjiosed  the  sac,  the"  stricture 
should  be  incised  in  a  direction  downwards  and  inwards, 
avoiding  if  possible  the  obturator  ;irtery  and  nerve. 
Where  the  diagnosis  is  doubtful  the  ring  .should  be  ex- 
plored.   8omc  advise  laparotomy  for  this  purposi;. 

DiArnHAajrATic,  or  piiuenic"  iikrnia,  is  one  that  pro- 
trudes through  the  diaphragm  into  the  thoracic  cavity. 
It  is  very  rare.  The  aperture  may  bo  due  to  a  con- 
genital defect,  to  the  enlarg(nnent  of  one  of  the  natural 
openings,  or  to  a  wound  or  laceration  of  th(!  (liai)hragin. 
The  hernia  usually  occurs  on  tlie  leftside,  the  liver  tending 

!•  I'  2 
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to  prevent  any  protrusion  on  the  right  There  is  no 
peritoneal  sac,  the  viscus,  which  is  usually  the  stomach 
or  transverse  colon,  escaping  into  the  pleural  cavity,  in 
the  Museum  of  St.  Bartholomew's  there  is  a  uuKiue  speci- 
men of  a  hernia  of  the  omentum  into  the  pericardium,  the  ■ 
result  of  a  wound. 

Si/mrAimis.—ln  some  cases  there  have  been  no  symp- 
toms- in  other  cases  imnatural  fulness  and  abnormal  reso- 
nance of  the  left  side  of  the  chest  AA'ith  gurg  mg-  on  auscul- 
tation, excessive  thirst,  and  signs  of  internal  strangiilation 
have  been  observed,  men  the  result  ol  a  wound,  pleurisy 
or  peritonitis,  or  both,  have  generally  soon  supervened  and 
caiTied  off  the  patient.  No  treatment  as  tar  as  I  know 
has  hitherto  been  attempted.  _       _  .  ,  •  v  ■  ^h;.-). 

The  E.U^ER  forms  of  hernia,  viz.,  the  isrhaUr,  wliKh 
leaves  the  pelvis  through  the  gTeater  ischiatic  no  ch 
either  above  or  below  the  pyriformis;  the  ' •  Jj^  ,f 

escapes  between  the  quadratus  lumborum  and  external 
Sue;  the per/,,e«7,  which  presents  between  the  vagina 
and  the  rectum;  the  pnJenclaL  which  escapes  between  the 
^.agina  and  the  ascending  ramus  of  the  ischium ;  the  m  ,  / 
and  vcujrnal  which  protrude  respectively  into  these  ca.  - 
Ls ;  a4l  the  which  escapes  throng^  ^^^^^ 

are,  on  account  of  space,  only  mentioned  to  be  di.nu..tcl. 

DISEASES  OF  THE  EECTU^r. 

CONGE^HTAL  :.rALFOi!irATioxs.-Iraperforato  anus  is  the 
onlv  malformation  that  needs  consideration  here.  Can.'. 
^¥hr  intestinal  canal  m  early  fa;ta  life  ends  at  some 
little  distance  from  the  surface  ot  the  skin  m  a,  blind 
™h  oi  cloaca  which  is  common  to  it  and  the  gonito- 
rgans  In  the  course  of  development  the  cutane- 
ous tissues  (epibhist)  become  invagmated  towards  the 
cloaca  at  the  spot  which  is  to  be  the  future  anus.  The 

cloaca  at  the  same  time  becoming  diiler.niti.it.  .1  li.>ni  ine 
SS^-inary.    An  arrest  in  the  =^1--  1---^^;^'!: 
vi'lonment  is  th.'  cause  of  impovforato  anu>.  A^^"^- 
V  X  I  I'  l  n<.  inva-inati.m  .if  the  ..kin  occur,  the  anus  ^Mll 
1.  ^I>" '         J  ease  the  intestine  may 

i;,;;;;  ;;^'  n    b  uul  piu-h  at  a  variable  distame  from  the 
.iXo!  a  thin  membrane  ov  a  c.msiderable  tluckne..  of 
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tissue  intervening  between  fhe  skin  sm-faco  and  the  in- 
terior of  the  o-ut."  At  times  the  intestine  may  stop  short 
of  the  pelvis"  the  rectum  being  then  of  course  wholly 
absent.  2.  Should  ijivagination  occur,  but  the  inter- 
vening tissues  not  be  absorbed,  an  anus,  to  all  external 
appeai-ances  natui'al,  will  be  present  but  will  be  found  to 
terminate  in  a  nil-iJe-sac  a  short  distance  from  the  sru'- 
face.  Here  again  either  a  thin  membrane,  or  a  consider- 
able thickness"  of  tissue,  may  intervene  between  the  top  of 
the  cal-df-sac  and  the  interior  of  the  gut.  3.  Should  the 
process  by  which  the  intestinal  canal  is  normally  cut  off 
from  the  genito-urinary  portion  of  the  cloaca  also  fail, 
the  intestine,  instead  of  ending  in  a  blind  pouch,  may 
communicate  with  the  bladder,  prostatic  urethra,  or 
vagina.  In  rare  cases  the  intestine  may  open  in  some 
other  abnormal  situation,  as  the  perineum  or  groin. 

Tredtiiwid. — Whore  a  thin  membrane  only  intervenes 
its  diHsion  is  all  that  is  necessary ;  but  where  there  is  no 
appearance  of  an  anus,  or  evidently  a  considerable  thick- 
ness of  tissires  between  the  gut  and  the  surface,  a  vei'tical 
incision  should  be  made  in  the  middle  line  at  the  spot  where 
the  anus  should  be  normally  situated.  If  the  distended 
bowel  is  now  seen  or  felt  to  bulge  in  the  wound  it  should 
be  exposed  with  a  few  touches  of  the  knife,  and  then 
cautiously  opened  by  an  incision  made  in  the  same  direc- 
tion as  the  woirnd.  Should  it  not  be  thus  discovei'ed,  the 
dissection  must  be  carried  on  cautiously  in  an  upwai'd 
and  backward  direction  for  an  inch  to  an  inch  and  a  half, 
of  course  keeping  to  the  middle  line  and  well  towards  the 
sacrum  lest  the  peritoneum  be  wounded.  If  the  bowel  is 
detocted  it  should  bo  opened  :  no  nttemjit,  however, 
should  be  made  to  bring  it  down,  but  a,  bougie  passed 
daily  to  prevent  the  w(mnd  re-contracting.  If  not  found 
in  this  way  the  colon  must  bo  o])encd  in  the  left  loin 
{(■fihitoiny)  or  in  tiro  left  groin  [LiUrr's  (iperatinu^.  Oiiinions 
differ  as  to  which  of  these  operations  is  preferable.  Tbero 
are  advantages  and  disadvantagt^s  attending  eacli  which 
cannot  1)0  hei'(!  discuss(Ml.  ( )n  th(^  whole  Littr(rs  operation 
a])]i(iars  to  be  the  b(!st. 

Pruritus  a\i,  or  itching  iibout  the  anus,  tluuigh  ol't(m 
dejiendent  U])()n  ascaridiis,  ])(Mliculi,  eczema,  marginatum, 
(■')ndylomata,,  ])iles  or  other  diseasc^s  of  the  rectum,  some- 
times o('(airs  witlioiit  any  very  evident  cause,  a,nd  lias 
then  hi'.i'.n  attributeil  to  disordered  digestion,  goutv  habit, 
and  constiiiation.    Si/niiittniis. — Tiie  itcliing  is  oi'Len  in 
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tolerable,  and  is  iisually  worse  when  the  patient  gets 
warm  in  bed.  There  is' frequently  nothing  to  be  seen, 
though  at  times  there  may  be  sonae  slight  cracks,  a  little 
eczema  from  the  scratching,  or  a  moist  and  reddened 
condition  of  the  skin.  Treutmeui.—Th.G  cause  if'  possible 
should  be  removed.  Where  nrme  is  very  evident  the 
general  health  must  be  attended  to,  the  parts  kept 
scrupulously  clean,  and  an  ointment  or  lotion  of  per- 
chloride  of  mercurv,  boracic  acid,  nitrate  of  silver, 
cocaine,  &c.,  applied."  I  have  found  lactate  of  lead,  made  by 
pouring  lead  lotion  into  milk,  have  a  very  soothing  effect. 

riSSUKE  OE  THE  RECTUM  is  a  small  painful  crack  or 
ulcer  usually  situated  just  within  the  anus,  and  seldom 
involving  more  than  the  skin  or  mucous  membrane.  The 
causes,  though  not  always  very  clear,  sometimes  seeui 
traceable  to  sedentary  habits,  constipation,  neglect  of 
local  cleanliness  or  other  source  of  irritation ;  whilst  the 
passao-e  of  an  unusually  hard  motion  is  often  the  imme- 
diate exciting  cause.  AVhen  the  fissure  is  once  thoroughly 
established,  healing  is  prevented  by  the  action  of  the 
sphincter  and  the  irritation  of  the  parts  dm'mg  the  passage 
of  a  motion.  Symptonw.— The  chief  of  these  is  pam,  the 
result  of  spasm  of  the  sphincter.  It  is  often  veiy  severe, 
and  occurs  during  and  after  defalcation.  It  may  last  for 
a  few  minutes  to^half  an  hour  or  an  hoiu'  or  more,  and 
then  ceases  tiU  the  next  motion.  The  pam  may  not  only 
be  felt  in  the  anus,  but  may  be  reflected  do^^m  the  thighs 
or  to  other  parts,  as  the  uteras,  vagina  or  testicle.  Ihe 
motions  are  often  streaked  with  blood,  sometimes  with 
pus.  On  examination  the  sphincter  is  found  spasmodi- 
cally contracted.  On  gently  everting  the  margins  of  the 
anus  the  end  of  the  uh'er  will  be  discovered  usiwllv  at 
the  posterior  part,  a  small  pile  or  an  anleinatous  told  ot 
mucmis  membrane  which  is  generally  present  then  sen-ing 
as  a  guide  to  it.  The  passage  of  the  linger  is  commonly 
attended  with  great  ]>ain.  Treatment^ln  slight  case, 
the  use  of  laxatives  and  the  apphcation  of  a.-^tringent 
loti<ms  or  ointments  may  be  sufficient.  If  these  tail  the 
sphincter  must  be  forcibly  dilate.l,  or  the  ulcer  divided 
together  with  a  thir.l  or  half  of  the  external  ^^pl^"^^^  '^'^  > 
drawing  a  straight  bistoury  longitudinally  thro"?  i  ^^^^^ 
i'aseof  thoulcei"  The  bowels  should  then  be  kept  con- 
lined,  and  the  sphincter  consequently  at  res  f.n-  a  jeek 
or  ten  days.  Or  the  sjdiincter  may  be  divided  subcutane- 
o  isly  I'Y  I'^'s-in^'    tenotomy  knife  beneath  it  through  the 
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mucous  membrane  and  cutting  outwards  to-n-ards  tlie  skni, 
a  little  operation  that  may  be  done  without  pain  by  paint- 
ing the  mucous  membrane  at  the  seat  of  piuicture  _  with 
cocaine,  and  one  that  does  not  necessitate  the  patient's 
lying  up  for  more  than  two  or  three  days. 

Peolapsits  a>'i  or  e,ecti  is  the  protrusion  of  the 
mucous  membrane  of  the  lower  part  of  the  rectum,  and 
more  rarely  of  the  muscular  coat  as  well,  through  the 
anus.  It  is  most  common  in  childi'en,  but  may  occm-  at 
any  age.  The  mvses  are  either  a  relaxed  state  of  the 
sphinc'tor  induced  by  general  weakness,  residence  in  hot 
climates,  abuse  of  enemata,  &c.,  or  excessive  straining 
due  to  stricture  of  the  urethi'a,  phimosis,  stone,  ascarides, 
constipation,  piles,  or  polypus.  Signs  and  diagiwsi's. — It 
commonly  appeal's  as  an  irregular  ring  of  mucous  mem- 
brane, or"  when  much  is  protruded,  as  a  cylindrical  elon- 
gated swelling.  When  recent,  it  has  the  colour  of  healthy 
mucous  membi'ane,  but  if  not  soon  I'educed,  it  becomes 
livid  and  congested,  in  consequence  of  constriction  of  the 
blood-vessels  by  the  si^hiucter.  The  strangulation  may 
proceed  to  such  an  extent  that  the  prolapsed  portion  may 
undergo  mortification  and  slough  away.  In  old  standing 
cases  it  becomes  indurated  and  leathery  fi-om  oxijosure. 
It  may  be  diagnosed  from  jDolypus  by  the  presence  of  a 
central  aperture,  and  from  intussusception  by  the  mucous 
membrane  being  continuous  with  that  of  the  sphincter. 
In  intussusception  a  sulcus  exists  between  the  protruded 
part  of  the  bowel  and  the  sphincter. 

Treatmoit. — Should  the  bowel  be  protruded  or  strangu- 
lated, an  attempt  must  be  made  to  reduce  it.  If  it  has 
only  been  prolapsed  a  short  time,  this  is  easily  accom- 
plished by  gentle  pressure,  the  pai'ts  having  been  well 
smeared  with  vaseline  and  the  buttocks  I'aised.  When 
of  longer  standing,  firm  jiressure  must  bo  exercised  on  it 
for  ten  minutes  or  so,  or  the  finger  may  bo  introduced  into 
the  orifice  and  the  bowel  ]iressed  back.  If  reduction  fails 
and  the  jiart  is  much  inllanied,  an  ice-bag  may  be  applied, 
and  another  attempt  subsiMpiently  ma(l(>,  wlion,  if  still 
unsuccessful,  nothing  remains  but  to  a,lh)w  the  ])rotruded 
part  to  slough  off  or  to  excise  it.  If  the  mustnilar  coat 
protiixdes,  no  oiieration  should  be  done  hist  the  ])eriton(nim 
be  wounded,  llaving  reduced  the  bowel,  the  cause  of  the 
])i-olaps(;  should,  if  ]i()ssil)le,  be  removed,  and  to  jirevent  a 
rccurreTice  the  nates  may  be  stra])]i(-d  togetlu^r,  or  a,  ])a,d 
and  T-bandago  worn,  and  the  motions  iiasscd  at  IxHl-time 
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instead  of  in  the  morning,  the  jiatient  lying  on  his  side 
during  defascation.  Astringent  lotions  or  ointments  of 
sulphate  of  iron,  galls,  or  tannin  should  he  applied,  or  the 
mucous  membrane  painted  with  nitrate  of  silver,  whilst 
any  pendulous  folds  of  skin  may  he  snipped  oft',  so  as  to 
cause  some  amount  of  contraction  of  the  anus.  In  the 
meanwhile,  the  motions  should  he  rendered  soft  with 
gentle  laxatives.  Should  these  means,  after  being  well 
persevered  in,  fail,  a  more  serious  operation  may  become 
necessary.  Thus,  portions  of  the  mucous  membrane 
may  be  removed  by  ligature  ;  or  the  galvano-cautery  may 
be  applied  in  two  or  three  .situations,  so  as  to  produce 
lines  of  burns  in  the  long  axis  of  the  bowel,  and  thus 
cause  the  mucous  membrane  to  adhere  to  the  muscular 
coat  by  inflammation. 

H.EMOURHOIDS  OR  PiLES,  are  swellings  inside  or 
aromid  the  margin  of  the  anus,  the  I'esrdt  of  a  dilatation 
or  varicose  state  of  the  blood-vessels. 

Causes. — The  peculiar  anatomical  arrangement  of  the 
htemorrhoidal  veins ;  the  absence  of  valves  in  them  and 
in  the  veins  through  which  they  communicate  with  the 
portal  vein,  wdiereby  they  have  to  sustain  the  whole 
weight  of  the  column  of  portal  blood  ;  and  their  situation 
between  the  muscular  and  mucous  coats  of  the  rectiun, 
so  that  they  receive  but  little  su]»port  during  defalcation, 
render  them  exceedingly  liable  to  become  dilated  or 
varicose.  An;\^hing,  therefore,  that  tends  to  congest  the 
portal  system',  and  hence  obstruct  the  retiu-n  (if  venous 
blood  from  the  hremorrhoidal  veins,  such  as  high  living, 
habitual  constipation,  cirrhosis  of  the  liver,  heart- 
disease,  &c.,  mav  be  looked  upon  as  predisjiosing  cau.<es ; 
whilst  anything'determining  local  congestion  of  the  part, 
such  as  straining  at  stocd  oi'to  ]iass  Avater  in  cases  of  en- 
hu-ged  ]irostate  m'  stricture  of  tlie  uretlira  ;  the  pressure 
of  the  gravid  uterus,  distended  colon,  or  ovarian  or  other 
pelvic',  tumour  :  stricture  of  the  rectum ;  and  the  abuse-  ot 
aloetic-  purgatives,  inav  be  regarded  as  excitnig  causes. 

Fatholo</i/.—ll:vmurv]wuh  consist  at  first  of  httle  more 
than  dilat('<l  veins,  but  after  they  havc^  existed  soine  time 
t]w:  blood  in  th.'ir  interior  may  clot,  the  vem-walls 
hypertropliv,  and  tlu-  connective  tissue  of  the  dilated  vein 
become  in liltrated  and  thickened.  If  a  pile  is  now  cut 
into,  it  prc^sents  a  spongy  vascular  structure,  and  there  is 
often  a,  small  artery  in  its  c.nitre.  I'iles  may  b.>  situated 
..xtn  nal  to  the  si.h'incter.  and  are  then  covered  with  skm 
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{external  or  blind  ^n'/es) ;  or  within  the  splaincter,  wlieii  tliej'" 
are  covered  with,  mucous  membi'ane  (internal  <ir  hleedinr/ 
piles).  Ill  many  instances,  however,  they  maybe  covered 
in  part  with  skin,  and  in  part  with  mucous  membrane 
{mi.ved  jiiles).  An  o:'deinatous  and  swollen  condition  of 
the  muco-c\itancous  folds  and  h^qiertrophied  flaps  of  skin 
about  the  margin  of  the  anus,  although  not  produced  by 
dilatation  of  the  veins,  is  also  generally  spoken  of  as 
piles.  External  jyites  occur  as  soft,  globidar,  pinkish-blue 
swellings,  or  as  moderatelj^  firm  fleshy  tumours,  or  as 


Fig.  194.— Internal  Piles.    (Frnm  St.  Bartliolomew's  Hospital 
Museum. ) 

little  more  than  loose  h^-i^ertrophied  folds  of  skin, 
Iiiternal  piles  also  present  various  forms.  They  may  con- 
Mist_  of  small  hiomorrhoidal  veins,  dilated  and  varicose, 
giving  the  mucous  membrane  a  dark  purplish  cohnu-,  and 
rendering  it  liable  to  become  jn'olapsed  during  dofa'Ciitiou  ; 
or  they  may  form  either  slightly  raised,  tlattish  and  ol)long 
elevations,  or  distinctly  globular  i)edunculated  swelling^ 
(Fig.  194).  Tliey  may  ap])car  very  vascular  from  the 
congestion  of  the  mucous  membrane  covering  them,  and 
then  constitute  the  bhjeding  jjile  ;  or  tliey  may  be' firm 
and  fleshy  and  of  a  reddish  brown  colour  IVom  the 
thickening  of  the  mucous  membrane,  and  then  do  not 
readily  bleed.  The  haemorrhage  is  usuallv  artc-rial  and 
comes  from  the  small  nrtoric's  in  the  miico'us  membrane 
I'llos,  whetlier  oxternfil  or  internal,  are  at  times  liahle  to 
become  inllumed. 

S'/iNiitoiiis.^E.dcnial  pile.,,  l)(.vond  causing  son  mount 

<d  it(.'hiiig  and  un])l..asaiit  sensation  about  the  ivchim  may 
give  rise  to  no  symptoms  unless  irritiited  or  in  (lamed 
ihey  are  then  often  a  sourc(!  of  niucli  distress.    TIk.  pil,. 
b(!C(.m.'s  swdllrn  mid  iMinfnl,  tli,.  pnin  licinn'  rcll<.(.|,Ml  to 
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the  surrounding  parts  find  increased  on  sitting,  standing, 
and  walking.    The  acute  s^naiptoms  usually  suljside  ni  a 
iew  days,  but  often  leave  the  parts  thickened  and  n-iitahle. 
and  are  liable  to  recm-  from  time  to  time.    Intermd  piles 
are  productive  of  more  trouble,  the  chief  spnptoms  to 
which  they  give  rise  being  htemorrhage,  and  uTitation 
and  pain  consequent  on  their  protrusion  and  strangula- 
tion by  the  sphincter,  or  as  the  result  of  their  becoming 
inflamed ;  whilst  the  haemorrhage,  when  severe,  may  be 
productive  of  antemia  and  all  its  attendant  constitutional 
symptoms.     The   amount    of    hiemorrhage,    which  is 
generally  of  an  arterial  character,  may  vary  from  a  few 
firops— a  mere  streaking  of  the  motions  ^ith  blood-to 
several  ounces  or  even  pints. 

When  first  noticed,  the  protrusion  of  the  piles  occurs 
only  dm-iiig  defalcation ;  and  although  they  may  at  hrst 
go  back  spontaneously,  they  often  require  replacement  by 
the  finger,  as  otherwise  they  are  apt  to_  become  sti-angu- 
lated  by  the  sphincter  and  irritated  or  inflamed  from  the 
chafing-  of  the  clothes.  Later  the  sphmcter  becomes 
dilatecl,  and  they  may  protrude  at  times  other  than  dimng 
def«?cation,  and  in  long-standing  cases  the  mucous  mem- 
brane becomes  permanently  prolapsed,  and  the  pik 
remains  constantly  protruded.  External  P^^es  then 
generaUy  form  in  addition  to  the  mternal,  whil.t  the 
mucus  exuded  from  the  parts  is  a  constant 
annoyance.  The  constitutional  s^nnptoms  to_  which  the 
loss  of  blood  and  pain  and  ii-ritation  may  give  rise  are 
pallor  palpitation,  breathlessncss,  fainting  and  headache 
S  fl-cnn  the  reflex  character  of  the  pam  the  paticmt 
may  refer  the  symptoms  to  other  organs,  as  the  testicle, 
bladder,  kidneys,  or  uterus.  vi,-  /lvimin..P.1 

Biaonosis.-Exterval  piles  may  be  readih  ^l^^ 
from    condylomata,   polypi,    and    epithelioma  b> 
characters  already  given.    Mernal  pUes  may  be 
frcnn  the  above  mentioned  symptoms,  ."^kb  o-  the 

thov  nny  generally  be  brought  into  view  b^  asking  the 
p  SeSt  Cr  down  as  if  to  def.vcate,  wluls  thesiu-gemi 
akes  c-ontle  traction  on  the  margin  ot  the  anus.  I 
£S:,cS^ot  succeed  and  the  bowel,  is  loaded  an  ononuv 
should  first  bo  given.  Examination  XMth  the  tin gt  . 
unless  tlio  surgeon  has  had  great  oxperionce.  ta  Is  to 
S,,Tlhe  pilefas  when  neither  irritate.  ,  inflame.  .  noi 
t^ltM,  I  is  soft  and  flaccid,  like  the  rest  ol  the 
mucous  membrane. 
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The  treatment  of  piles  maybe  clividecl  into  the  palliative 
and  the  radical. 

The  i)aUiutive  treatment  consists  in  employing  such 
means  as  are  calculated  to  relieve  the  congestion  of  the 
hfiemorrhoidal  veins.  Thus  constipation  must  be  com- 
bated by  the  use  of  such  laxatives  as  the  confection  of 
senna,  compound  liquorice  powder,  the  liquid  extract  or 
cordial  of  cascara  sagrada,  or  Pullna  or  Friedrichshall 
water;  whilst  strong  purgatives,  especially  aloes,  high 
living  and  alcoholic  stimulants,  should  be  avoided  and 
the  secretions  of  the  liver  promoted  bj'  exercise.  Where 
there  is  hfemorrhago,  the  tinctiu-e  of  haniamelis  will  be 
found  verj-  useful.  Locally,  the  parts  should  be  kept 
scrupulously  clean,  and  astringed  by  such  applications  as 
the  liquid  extract  of  haniamelis,  the  compound  ointment 
of  galls,  or  lotions  of  sulphate  of  iron,  acetate  of  lead,  or 
tannic  acid,  passed  through  the  sphincter;  or  by  injec- 
tions of  iced  cold  water,  to  which  tincture  of  hamamelis 
maj'  be  added.  "When  the  piles  are  inflamed,  the  patient 
should  rest  in  bed  with  the  buttocks  raised,  and  an  ice- 
bag  or  hot  poultice  be  applied,  and  a  morphia  suppository 
introduced  into  the  rectum.  Where  coagulatKm  has 
taken  j^lace  free  incision  into  the  pile  and  turning  out 
the  clot  will  give  immediate  relief. 

The  railkal  treatment  consists  in  removing  the  piles, 
but  should  onlj'  be  resorted  to  when  palliative  measures 
after  a  fair  trial  have  failed.  It  need  hardly  be  said  that 
no  ojieration  should  be  performed  when  the  piles  are 
merely  symptomatic  of  some  more  serious  disease,  as 
strictui-e  or  cancer  of  the  rectum,  enlargement  of  the 
prostate,  or  disease  of  the  uterus,  bladder,  or  liver,  or  are 
the  result  of  pregnancy.  The  method  of  removing  the 
liilos  differs  according  as  they  are  external  or  intcnial. 

Kdernul  piles  may  be  simply  snipped  off  with. the 
sci.sRors,  care  being  taken,  however,  not  to  remove  too 
much  of  the  integument  lest  troublesome  contraction  of 
the  anal  orifice  should  (misuc. 

fiileriial  2>i/e.<<  maybe  treated  by  ligature,  the  clamp  and 
cnutery,  crushing,  injections  willi  carbolic  acid,  excision, 
oi-  the  application  of  nitric  acid.  Whatever  method  is 
employed  a  purgative  should  be  given  tho  day  before, 
and  the  rectum  cleared  on  tho  morning  of  tho  operation 
by  un  enema,;  and  after  the  patient  is  under  tln^  influenco 
of  the  aiufsthetic!,  tho  arms  should  bo  forcibly  dilated  to 
bring  the  pai'ts  well  into  view. 
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■    Ji  the  ligature  is  employed,  the  most  prominent  pile 
should  be  seized  with  the  pile-forceps  or  pile-hook,  and 
the  mucous  membrane  incised  with  the  pile-scissors  at  its 
i unction  with  the  skin,  so  as  to  detach  the  pile  and 
mucous  membrane  from  the  anal  margin.    A  carbohzed 
silk  ligature  should  then  be  placed  in  the  grooTO  thus 
formed  and  tied  tightly  around  the  undctached  Imse  of  the 
nile  taking  care  to  include  as  mucli  of  the  mucous  mem- 
brane above  the  pile  as  possible.    The  ends  of  the  hgature 
are  now  cut  off  and  the  pile  returned  after  the  others 
have  been  treated  in  a,  similar  way.    The  parts  should  be 
thoroughly  dusted  with  iodoform,  a  morphia  suppositoiw 
passed  through  the  anus,  and  a  large  pad  of  iodoform  wool 
Applied  and  secured  in.  situ  by  a  T-bandage.    The  bowels 
should  be  kept  confined  for  a  few  days  by  small  doses  o 
opium  combined  with  tincture  of  catechu,  and  then  opened 
bv  an  enema  of  olive  oil.    Should  retention  of  uime 
occur,  as  is  very  common  after  operations  on  the  rectum, 
it  should  be  relieved  by  passing  a  soft  catheter,  ihe 
li-atures  generally  come  away  with  the  farst  motion. 

'"Clam-p  and  cautery. --K  pile  having  been  seized  with 
the  forceps,  the  clamp  is  appbed  to  its  base,  the  pile 
shaved  off,  and  the  raw  surface  cauterized  .  , 

If  cruslmig  is  employed,  the  pile  is  drawn  into  the 
crusher  which  is  then  screwed  tightly  home,  the  pile  cut 
ofl;  and  the  crusher  removed  after  a  minute  or  two. 

Excision  has  been  of  late  extensively  employed  by  some 
surgeons.  It  consists  in  dissecting  away  the  piles,  tymg 
any  arteries  that  bleed,  and  bringing  down  the  mucou. 
membrane  and  securing  it  by  suture  to  the  ^'i^;^  "j:"-?'^; 

Iniedions  of  cnrholic  acid.-Tho  s  rongth  u.ualh  em- 
ployil  is  half  a  drachm  of  the  acid,  to  a  drachm  each 
f  glycerine  and  water,  four  or  five  minims  benig  throxv  n 
into  'the  centre  of  the  pile  by  a  1^>T;h1/^"'--  JJ-^- 
The  process  has  to  be  repeated  several  tnne>.  and  takc^ 
some  Avceks  to  effect  a  cure.  n,.-. 

Nitric  acid  is  a  useful  and  elhcent  appbcati-m  loi  the 
sessile  vas<ndar  pile,  and  should  be  appbed  h  a  gh.^ 
rod  tlmmgh  a  speculum  and  any  excess  ot  acul  lemoNul 
by  a  weak  alkaline  loticm.  <  v         in  fhe 

\vn  iscin..-KKOTAL  ABSCESS  >s  one  that  1^1"-^^^^ 

loose  cellular  tissue  in  the  '-■1-;-'-^='  "J  ' ±1^^ 

bo  distinguished  on  the  one  hand  Irom  <  ^^'-f'  ,  •^'^  ''^i;; 
which  nmv  occur  round  the  margm  ot  ^1^'  '  V  r  "\  he 
<.utaneous-rol,ls(/-rn-,nK./);  and  on  the  other  hand  Horn  the 
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abscesses  wLidi  may  form  between  tlie  mucous  and  mus- 
cular coats  of  tlie  rectiun  or  around  tlie  gut  in  the  pelvic 
cellular  tissue.  The  cunsc.  of  ischio-rectal  abscess  is  in- 
flammation around  tlie  rectum  [periproctitis).  Tlie  intlam- 
mation  may  be  duo  to  ]ierforation  of  tlie  mucous  membrane 
bj'  a  fish,  bone  or  other  foreign  body,  followed  by  ulceration 
and  the  cscajie  of  fccces  into  the  ischio-rectal  fossa  ;  or 
may  be  due  to  injury  from  without,  as  a  kick  or  blow.  In 
tubercular  sulijects  abscess  is  common  from  very  slight 
causes,  and  is  probably  then  the  result  of  the  breaking 
down  of  a  local  deposit  of  tubercle.  The  symptoms  vary 
as  the  abscess  is  acute  or  chronic.  The  acute  begins  with 
pain,  winch,  soon  becomes  throbbing,  and  is  followed  by 
swelling  and  redness  on  one  side  of  the  anus,  and  later 
by  fluctuation.  In  the  chronic,  the  sym^itoms  may  be  so 
slight  as  to  escape  notice  till  the  abscess  bursts  into  the 
bowel  and  the  jms  escapes  by  the  anus.  Treatment. — An 
early  incision  shovLld  be  made  in  order  to  prevent,  if 
possible,  the  abscess  breaking  into  the  bowel  and  a  fistula 
resulting.  The  incision  should  be  free  and  of  a  T-shaiio, 
to  secure  a  free  vent  for  the  discharge  and  promote  tho 
healing  of  the  abscess  from  the  bottom,  lest  the  abscess 
cavity,  as  is  very  freciuently  the  case,  from  the  constant 
action  of  the  sphincter,  degenerate  into  a.  fistula. 

FiSTUL.v  IX  ANO  is  a  fistidous  tract  by  the  side  of  the 
rectum.  Tlu-ee  forms  are  described  : — 1.  The  comjiJete,  in 
which  the  fistida  oi)ens  intei'ually  into  the  rectum,  and 
externally  on  to  the  skin ;  2.  The  blind  extenml,  in  which, 
it  only  opens  on  to  tho  skin  ;  and  3.  The  Uind  internal, 
in  which  it  only  opens  into  the  bowel. 

1.  The  complete  is  by  far  the  most  common  form.  It 
generally  extends  oblifiuel)'  upwards  on  one  side  of  tho 
rectum  and  opens  into  the  bowel  within  an  inch  above  tho 
anus,  or  it  may  take  a  ciu'vcd  course  around  tho  bowel 
and  o]xni  into  it  on  tho  op]iosito  side  (tho  liorse-shne 
fistul(i).  Frcfiuently  it  extends  up  beyond  the  internal 
opening  by  the  side  of  the  rectum  in  the  form  of  a,  ciil-de- 
san ;  or  it  may  even  o])(\i\  into  the  bowel  sever;il  inches 
above  tlic  anus.  In  tmi'o  instances  there  may  be  two  iri- 
ternal  o]iening.M.  Secondary  iistulai  briuiclii'ng  olT  fnnu 
the  main  fistuhi  arc  often  I'ound  l>urrowing  beneatli  tlie 
skin  of  the  pei'iiicuni  .■ind  ludtock.and  sometimes  ojx'uing 
at  a.  considc^rabliMlistance  from  tho  aims.  Tlie  external 
opening,  however,  is  usually  about  half  an  inch  from  tlm 
anus;  but  it  may  be  a  greater  distance  from  it;  or  close 
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to  it,  and  then,  perhaps,  hidden  by  the  loose  folds  of  skin 
It  may  be  little  more  than  a  minate  hole  exuding  a  slight 
iiioistiu-e;  or  it  may  be  encircled  by  a  ring  o  gi'anula- 
tions  and  the  skin  in  its  neighbourhood  may  be  red  and 
Wnv.  The  fistulous  track  itself  AviU  generally  be 
foimd  "lined  with  a  smooth  shining  membrane,  and  its 
avails  indui'ated  when  it  has  existed  some  time 

Causes.-A  fistula  is  generally  the  result  either  of  the 
bursting  of  an  ischio-reotal  abscess  mto  the  bowel,  or  on 
to  thTskin,  or  in  both  directions  ;  or  of  ulceration  or  per- 
loratioii  of  the  mucous  membrane  and  the  extension  of 
the  ulcerative  track  downwards  towards  the  skin  which 
it  may  or  may  not  penetrate.  It  is  often  seen  m  phthisical 
subiects  and  occnis  as  a  complication  of  cancerous  and 
nffii  stricUires  of  the  rectum.  The  two  chief  reasons 
ly  the  fisSa  does  not  close  a-  the  constant  nmj™^ 
of  the  sphincter  and  the  escape  of  fsccal  matter  mto  it. 

n-nternal  yariety ;  mental  worry  and  anxietj  ,  at  time^ 
exaceiiation  of  the  inflammation  with  paui  and  increased 
SSe ;  and  probably  the  history  of  a  preyious  absce.. 

from  this  towards  the  bowel  "    V"\K,^em^  iust 

has  the  characters  y^-^^^,^::]^^.^iZ^:^^l^Ln. 


POLYPI  OF  TUE  RECTUM. 


591 


ubove,  and  by  the  absence  of  m-etbral  and  bladder  trouble, 
and  by  no  urine  escaping  through  the  fistula. 

Treatment. — Although  in  exceptional  instances  fistulpe 
have  closed  spi_)ntaneouslY,  an  ojioration,  as  a  rule,  is 
reqidred.  A  director  should  be  passed  through  the  fistula 
into  the  bowel,  and  its  j)oint  hooked  down  and  brought 
out  at  the  anus  by  the  index  finger,  which  has  been  passed 
lip  the  rectum.  The  bridge  of  tissue,  which  includes  the 
external  sjihincter,  is  then  divided  by  running  a  curved 
bistoui'y  along  the  groove  on  the  dii'ector.  A  careful 
.search  should  now  be  made  with  a  probe  for  all  secondary 
fistuke,  and  these  laid  freely  open.  The  lining  mem- 
brane of  the  fistula  should  next  be  destroyed  by  scoring 
it  with  a  bistoiu'y,  or  scraping  it  with  'a  Volkmann's 
.spoon,  as  otherwise  the  fistula  is  apt  to  re-form.  The 
wound  should  finally  be  plugged  Avith  oiled  lint,  or 
iodoform  wool,  and  a  pad  and  T-bandage  applied.  The 
bowels  should  be  kept  confined  for  about  a  week  with 
.small  doses  of  opium,  and  then  relieved  by  a  sharp  purge 
and  an  enema.  The  wound  shovild  be  ]ilugged  daily 
to  insure  it  healing  from  the  bottom.  The  blind  external 
and  the  bUnd  internal  should  be  converted  into  complete 
fistute  by  forcing  in  the  former  case  a  directoi'  np  the 
fistula  into  the  bowel,  and  in  the  latter  b}-  cutting  through 
the  skin  on  the  point  of  a  bent  probe'  hooked  into  the 
internal  opening  and  made  to  project  under  the  skin. 
Both  are  then  treated  as  a  complete  fistula.  When  the 
opening  is  very  high  up,  a  stout  ligatiu'e  may  be  i)assed 
aud  made  to  cut  its  way  out,  the  fistula  healing  behind  it. 
But  as  this  takes  a  long  time,  it  is  bettei'  to  reduce  the 
fistula  in  this  way  to  reasonable  limits  and  then  diA-ido  it. 
_  Polypi  generally  occur  as  pedunculated  growths  spring- 
mg  from  the  submucous  tissue,  usually  of  the  lower  part  of 
the  rectum.  They  vary  in  size  from  a  pea  to  a  cherry,  aud 
in  coloiu'  from  white  fir  pale  pink  to  a  dr^o])  red. "  Two 
chief  forms  are  described,  the  soft  and  rascnlar,  which 
approac^i  the  adenomata  and  myxomata  in  structiire  aud 
are  most  common  m  children;  and  the  hard  or  fihrous 
wluch  are  more  rare  and  gonorally  occur  iu  adults' 

Hijmptoms.—ViAyin  are  tlio  commonest  cau.se  of  blcMlin- 
from  the  rectum  in  children,  the  bhx.d  (^scaping  no"t 
only  dunng  but  also  after  dofLeca,tion.  When  low  down 
they  cause  straiiung,  perhaps  a,  nuicous  discharg(>  .and 
pain  after  dcfiecation  from  being  caught  in  tli(^  si.l.iuctcu' 
When  Lirge,  they  may  produce  prolapse  <,r  intussuscepl 
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tion.  Small  poh^i,  beyond  tlie  reach  of  tlie  sphincter, 
may  cause  no  symptoms.  They  are  readily  detected  Ijy 
sweeping  the  finger  Avell  roimd  the  rectum,  the  examina- 
tion being  best  made  after  the  bowels  have  been  emptied, 
and  the  iwljiius  brought  down  by  an  enema. 

The  treaivient  consists  in  ligatiu'C  of  the  pedicle,  fol- 
lowed by  excision  of  the  growth.    They  do  not  recur. 

Villous  tumouks  of  the  rectum  are  rare.    They  hare 
a  papillomatous  structure,  and  spring  from  the  mucous 
membrane.    Prequent  hcemorrhages  and  the  passage  of  a  . 
glaiiy  mucous  discharge  are  the  chief  signs.    Eemoyal  is 

the  ti'eatment.  t  •  i  i  ■  i  4.1 

Strictuke  of  the  kectlm  may  be  thvided  mto  tlie 

simple  and  the  malignant. 

1.  The  sijiple  ok  fibkous  stricture  may  be  caused 
by  the  fibroid  contraction  of  inflammatory  products  in  the 
mucous  and  submucous  coats,  or  of  cicatrices  foUowmg 
simple,  syphilitic  or  dysenteric  ulceration,  injury,  or 
opei'atiou  on  the  bowel. 

Patholoqy.—n-ie  stricture  is  generaUy  sitirated  from  one 
to  two  inches  from  the  anus,  but  may  occiu-  at  anv  part. 
It  may  inyolve  only  a  narrow  ring-like  portion,  when  it 
is  called  annular  ;  or  it  may  include  an  inch  or  more  ot 
the  gut  when  it  is  sometimes  spoken  of  as  tubular,  lire 
strictured  portion  of  the  bowel  consists  m  great  part  ot 
fibrous  tissue.  The  sypUUiw  yariety  is  often  combined 
with  condylomata  or  lUceration  about  the  anus,  and  the 
mucous  membrane  between  the  anus  and_  the  strictm-e  is 
frequently  ulcerated.  The  bowel  aboyc  is  gent^'albs"  dis- 
tended with  fteces,  the  muscular  coat  hypertrophied.  ami 
the  mucous  membrane  ulcerated;  whils  m  the  neigh- 
boiuhood  of  the  strictm-e,  the  coats  are  often  so  t  un  that 
the  least  force  causes  them  to  giye  way.  histul-.v  otten 
form  below  the  strictm-e,  and  haemorrhoids  are  a  tre.iuciit 

''''S!^-ms"«/''/  ,lia,nw,;s.-V-^in  and  diHiculty  in  ].assing 
a  motion,  constipation,  and  later,  constipation  a  terna- 
tin.v  with  diariho'a.  The  motions  become  .-^mall,  pipe 
„v  ribbon-like,  and  streaked  with  discharge.  There  is  :i 
IVe(|uent  desire  to  dcfavate,  but  littlei-asscs  except  wind 
uid  .liscliar^e,  and  the  bowels  feel  as  if  they  had  not  bee. 
'  ,t  ed.  Kistuhe  form  about  tlie  anus,  and  the  patient 
irw  n  out  an.l  dies  of  an  attac-k  of  peritonitis,  or 
Obstruction  Tlie  stricture  is  ivadily  detected  on  i>assing 
the  finger,  but  is  often  so  tight  that  only  the  tip  can  be  got 
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into  it.  "V^Tien  this  is  the  case  ou  uo  account  shoiikl  the 
finger  be  jiassod  through  it,  as  the  sHglit  f(jrce  of  passing 
the^  finger  may  rupture  the  attenuated  walls  and  perito- 
nitis and  death  naay  foUo-w". 

Trmtinent.~As  a  rule,  gradual  dilatation  by  means  of 
bougies,  of  which  the  conical  ones  of  Mr.  Cripps  are  per- 
haps the  best,  shovdd  be  first  attempted,  and  will  gene- 
rally be  successful ;  but  the  stricture  must  bo  kept  dilated 
by  the  subsequent  occasional  passage  of  a  bougie.  In 
exceptional  cases,  where  the  stricture  is  very  resistant,  a 
bougie  may  be  tied  in,  on  the  same  principle  as  rapid 
dilatation  of  the  m'ethi-a  is  accomplished  by  a  catheter. 
VVhere  the  parts  are  much  riddled  by  fistulte  a  division 
of  the  stnctiu'e  may  be  necessary.     This  may  be  done 
by  what  is  called  external  or  internal  linear  proctotomy 
In  the  former  operation  the  knife,  guarded  hy  tlie  fino'er 
IS  introduced  through  the  strictm'o,  which  is  then  divided 
m  a  posterior  direction;   in  the  latter,  the  parts  are 
completely  divided  down  to  the  coccj-x. 

2.  MaLIGX^-T  or  CAXCEROTJS  stricture.- Ptt^-Z^oZor/y 
Lancer,  m  all  its  forms,  may  occur  in  the  rectum,  but 
the  most  common  is  a  variety  of  epitheboma  known  as 
the  columnar  or  adenoid.     It  occurs  either  as  a  fun- 
gatmg,  more  or  loss  distinct  tumoiu-  proiecting  into  the 
umen  0   the  bowel,  or  as  a  laminai'  nodulai°  or  ring- 
like infiltration  of  its  coats.    In  either  case,  it  is  at  first 
covered   by   apparently  imalterod  mucous  membrane 
wliich,  however,  is  sooner  or  later  destroyed  Ijy  ulcera- 
tion, leaving  an  ulcer  with  an  uneven,  proliferatino.  or 
oxcavatcd  surface^  everted  edges  and  an  indunited  bise. 
A.  the  disease  extends  it  involves  the  muscular  coat,  and 
subse.piontly  the  surrounding  structures  and  or-ans 
gluing  them,  as  it  were,  to  the  rectum,  and  finaUy  con! 
yertn  gtlio  whole  nito  a  cancerous  mass.    Tlie  Ivmpha t  c 
glan.ls  in  the  ],olvi.s,  and  later  the  inguinal  glaii,  s  S 
otliers  more  nn,H,vod,  liocome  affected,  and  th^ca  Sno  n 
uay  finally  bo  disseminated,  secondary  growth  eim 

nr^y  C^h-^  l-^l'  ''-h'      '^'^^'^^^''^tion  is  noticed ;  the  1;,..ns 
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emptied;  then  there  is  constipation  alternating  -with 
diarrhosa,  and  an  offensive  sanious  discharge.  Emacia- 
tion and  cachexia  now  come  on,  with  more  local  pain, 
and  the  patient  dies  of  exhaustion,  peritonitis,  or  dming 
an  attack  of  acute  obstruction. 

The  diagnosis  can  only  be  arrived  at  by  a  local  ex- 
amination.   The  anus  generally  appears  healthy,  though 
probably  patidous,  and  a  healthy  strip  of  mucous  mem- 
brane generally  exists  between  the  anus  and  the  growth. 
"VVhen  the  grovi'th  can  be  felt  its  indurated  base,  and  when 
ulceration  has  occurred,  the  everted  edges  of  the  ulcer, 
and  the  sanious  and  foul  discharge  render  the  diagnosis 
generally  easy.    When  beyond  the  reach  of  the  finger  it 
may,  at  times,  be  brought' down  by  asking  the  patient  to 
strain.  The  fungatiug  form  maybe  mistaken  for  a  villous 
growth;  the  annular,  for  a  srinple  fibrous  sti-icture.  A 
mllons  groivth  may  be  distinguished  by  its  velvety  and 
■•  sirpple  feel,  by  its  not  ulcerating  and  breakmg  down,  by 
the  absence  of  indru'ation,  by  the  discharge  being  thin 
and  mucoid,  and  the  rectiun  not  fixed,  and  by  the  duration 
of  the  disease.    A  Jibroiis  stricture  may  be  known  by  its 
lono-er  duration,  by  being  less  indurated  than  the  can- 
cerous form,  by  the  bowel  not  being  fixed,  and  when  due 
to  syphilis  by  the  absence  of  a  healthy  strip  of  mucous 
membrane  between  the  growth  and  the  anus. 

Trcatmevt.—li  the  disease  is  seen  sufficiently  early  and 
before  it  has  involved  the  surrounding  parts,  if  it  is  not 
situated  too  high  up  the  rectum,  and  if  the  general  con- 
dition of  the  patient  is  otherwise  favourable,  the  excision 
of  the  growth  with  the  lower  end  of  the  rectiun  should 
bo  undertaken,  as  in  this  way  the  whole  may  be  removed, 
and  not  without  reasonable  hope  m  some  of  the  less 
malignant  forms  of  the  disease  and  where  it  is  stiU  local 
of  its  not  returning.    Several  cases  IvaxQ  been  reported 
where  it  has  not  done  so  for  upwards  of  four  years. 
Where  removal  seems  impracticable,  or  otherwise  un- 
advisablc,  such  palliative  measures  .should  be  adopted  as 
may  render  the  last  few  months  or  years  of  the  patient  s 
life'  as  comfortable  as  possible.    Thus,  the  bowels  should 
be  kept  gently  relaxed,  the  diet  regulated,  and  the  pain 
relieved  by  morphia  sup])ositories.     In  this  way  the 
patient  can  often  follow  liis  occupation  in  comparative 
comfort  and  with  little  inconv.Miience.    Should,  however, 
there  bo  much  pain  and  irritation  on  (he  ])assage  of  froces, 
obstruction  threaten  or  have  already  occm-red,  colotom> 
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should  be  performed  (j-i.  546).  This  operation  should  not, 
as  is  too  frequently  the  case,  be  re.si'arded  nierely  as  a  last 
resoiu'co,  to  be  undertaken  when  obstruction  has  come  on 
as  then  the  clanger  of  the  operation  is  greatly  increased. 
Nor  should  it  be  undertaken  in  every  instance,  since  the 
inconvenience  suffered  from  the  cancer  is  not  always 
suiEcient  to  justify  the  patient  undergoing  the  risk. 

Excisioj}-  OF  THE  EECTmi  may  be  performed  if  the 
finger  can  be  passed  beyond  the  growth  ;  if  the  growth  is 
niovable  ;  if  the  glands  are  not  involved,  and  if  the  patient 
IS  otherwise  fairly  healthy.  The  patient  having  been 
placed  m  the  hthotomy  position  and  a  staff  introdnced 
mto  the  bladder,  a  curved  bistoury  should  be  passed 
along  the  finger  iip  the  rectum,  and  its  point  made  to 
emerge  near  the  coccyx,  and  the  intervening  tissues  cut 
through  m  the  midtUe  line.  By  this  incision  a  free 
exposure  is  obtamed.  Lateral  incisions  are  next  made  on 
each  side  of  the  anus,  meeting  in  front,  and  the  bowel  is 
rapidly  cleared  with  the  finger  or  handle  of  the  scalpel 
from  the  tissues  of  the  ischio-rectal  fossa.  It  is  now 
dissected  more  carefully  from  the  urethra  and  iirostate 
and  having  been  sufficientlv  freed,  the  ecraseur  is  placed 
above  the  growth,  and  the  latter  removed  ;  or  if  iireferred. 
It  may  be  removed  with  scissors,  tying  the  vessels  as  they 
are  cut.  When  the  growth  does  not  involve  the  whole  of 
the  bowel  a  strip  of  mucous  membrane  should,  if  possible, 
be  left.  The  wound  should  be  plugged  for  twentv-four 
hours  with  iodoform  gauze  if  there  is  much  oozing,  and 
the  parts  subsequently  irrigated  frequently. 


Diseases  of  the  Urixaky  Orgaxs. 

SURGICAL    DISEASES    OF    TTfE  ICIDXEYS. 

_  Nephimtis,  or  iiiHammation  of  the  kidnev,  ns  met  with 
ni  surgical  practice  is  commonly  the  result  of  lono- 
standing  disease  of  the  bladder,  urethra,  or  prostat.^  or 
of  tho  impaction  of  a  calculus  in  the  uivter  or  p.^lvi.;  of 
the  ku  ney.  Traumatic  nephritis  has  alren.lv  been'  alluded 
founder  firjimes  o/tlwAbdunwn.  ' 

The  mflammation  when  secondary  to  otb<..'  diseases  of 
the  urmary  organs  may  be  produced  in  several  wavs 

kidnov  r:"'^K'°  '"^        tubulc.s  oiiU 

kichiey,  resulting  from  obstruT^  to  tl.e  outflow  of  urino 
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consequent  upon  long  standing  stricture  of  tlie  urethra  or 
prostatic  enlargement.    Under  these  _  circumstances  the 
inflammation  falls  chiefly  on  the  cortical  and  medullary 
substance  of  the  kidney  (^Interstitial  ne2^1iritis)._    2.  The 
pxesfiJice-of  septic  matter  ia  the  peh-is  of  the  liidnexdue 
to  (a)  the  spread  of  inflammation  up  the  lU'eters  fi'om  the 
bladder,  or  {h)  decomposition  of  pent-up  mine  behind  an 
impacted  calculus  in  the  tu-eter  or  pelvis  of  the  kidney. 
In  this  case  the  inflammation  is  of  a  septic  or  suppiu-ative 
character,  and  although  it  may  chiefly  affect  either  the 
lining  membrane  of  the  pelvis  {injclitis)  or  the  substance 
of  the  organ  [su£)ivirativc  nepliritis),  it  more  generally  in- 
volves both  {iyyelO'ne2}hritis).    AVhen  the  ureter  is  ob- 
structed, as  from  the  impaction  of  a  calculus,  the  pelvis 
and  calices  become  distended  with  the  pus,  and  the  kidney 
finally  converted  into  a  suppiu'ating  cyst  {pyo-nephrosii). 
3.  Eiflex  irritation  of  the  kidney  through  the  nei-vous 
system,  as  from  the  passage  of  a  catheter  in  strictm-e_  or 
enlarged  prostate,  or  the  performance  of  some  operation 
on  the  urinaiy  organs  as  lithotomy  or  lithotrity.  _  Here 
the  inflammation  is  usaally  transitory,  unless  the  kidneys 
are  already  suffering  from  the  effects  of  urinary  obstruc- 
tion, when  it  may  run  on  to  suppuration.  ... 

Simj^ih  interstitial  nej)hritis  usually  begins  in  an  insidi- 
ous manner,  the  symptovis  of  the  kidney  mischief  bemg 
obscured  by  the  primary  affection  of  the  m-inary  organs 
from  which  the  patient  is  probably  suffering.  It  may  be 
suspected,  however,  where  there  is  a  continual  loss  of 
strength,  increasing  pallor,  and  gradual  wasting,  ilie 
urine  is  passed  in  large  quantities,  and  is  of  low  spccifac 
o-ravity.  Albumen  at  first  is  absent,  or  only  present  m 
small  quantities,  and  although  later  it  may  be  mcreased 
in  amount,  it  is  often  difticidt  to  estimate  m  consequence 
of  the  pus,  mucus  or  blood  which  may  be  present  o\ymg 
to  the  bladder  or  other  urinary  trouble,  f^hould  these 
not  bo  relieved,  the  symptoms  of  the  affection  become 
more  marked  ;  there  is  loss  of  appetite,  a  furred  tongue, 
nausea,  perhaps  vomiting,  increase  of  temperature  at 
nights,  a  hot  skin,  thirst,  and  emaciation.  I  his  con- 
dition mav  last  for  months,  when  the  spnptoms  may 
gradually  ■  subside  if  the  primary  trouble  can  bo  re- 
moved ;  or  it  may  terminate  in  cxhanstion  and  death;  oi 
in  an  acute  attack  of  stqipurativc-  nephritis. 

The  treatment  consists  essentially  m  removing  the  cause 
where  this  is  practicable,  and  carefully  avoidmg  all 
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sources  of  irritation  that  may  re-act  tlirough  the  nervous 
system  on  the  kidney.  Thus,  all  instrumentation  must 
be  done  in  the  gentlest  possible  manner,  and  decomi:iosi- 
tion  of  the  urine  j^revented  bj'  washing  out  the  bladder 
with  antiseptic  solutions.  The  patient  at  the  same  time 
should  be  kept  in  bed,  and  restricted  to  a  non-stimulating 
and  chiefly  fluid  chet ;  whilst  hot  flannels  and  occasionally 
dry  cui:)s  should  be  ajiplied  to  the  loins. 

Hiippurativc  or  septic  nephritis. — Under  this  head  is 
included  suppuration  of  the  pelvis  and  of  the  substance 
of  the  kidney,  as  both,  as  a  rule,  are  simultaneously 
affected,  and  the  symptoms  ai'e  similar  or  identical, 
Pj'o-nephrosis  is  considered  separately.  Suppurative 
nephi-itis  generally  occurs  suddenly  in  the  com-se  of  long- 
standing disease  of  the  lower  urinary  organs  attended  by 
septic  decomposition  of  the  urine  in  the  bladder,  and  is 
usually  preceded  by  simple  interstitial  nephritis. 

The  si/m/itums,  which  frec^uentlj^  first  come  on  after 
some  operative  procedm-e,  are  usually  ushered  in  by  a 
rigor  followed  by  sweating  and  fever.  The  tongue  be- 
comes dry  and  reel ;  the  lips  and  teeth  covered  with  sordes  ; 
the  appetite  is  lost ;  nausea,  vomiting,  or  diarrhoea  sets  in, 
and  the  patient  iisually  sinks  into  "a  typhoid  state  and 
dies.  There  is  no  ccdema,  and  the  urine  usually  continues 
abnndant  and  loaded  with  pus  to  the  end,  though  it  may 
at  times  be  diminished  in  quantity  or  even  suppressed. 
It  may  or  may  not  contain  l)lood. 

Treat  me  lit  as  a  rule  is  of  little  avail ;  but  the  same 
general  plan  should  bo  followed  as  described  imder  simple 
nitorstitial  nephritis.  "Where  the  cause  can  be  effectually 
removed  recovery  may  at  times  take  place. 

CiRcuJtscRiiiED  AiiSfESS  may  occur  in  the  kidney 
substance  or  in  the  cellular  tissue  nvomul  { pcri-vephriti'c 
absresx).  It  must  b(!  distinguislied  from  ])yo-ne]ihrosis, 
in  which  the  iielvis  and  calicos  are  distended  with  pus! 
C'diise.— It  is  generally  duo  to  injury,  pyiomia,  or  renal 
calculus.  Wlien  it  occurs  in  the  I'leri'-renal  tissue,  it  may 
he  consecutive  to  abscess  or  other  disease  of  tho  kidncy 
itsdf;  or  it  may_  bo  duo  to  causes  indojiondent  of  the 
kidney,  as  cold,  disease  of  the  spine,  and  otlior  conditions 
heading  to  tho  foniratioii  of  al)scosses.  Tho  symptoms  aro 
those  of  deep  suppuration,  attended  with  certain  iieculi- 
arities  on  account  of  its  situation,  whiclv  however  cannot 
bo  hero  discussed.  Tho  treatment  consists  in  makin<>-  a 
free  incision  into  tlie  abscess  thr(iui;-li  tlie  loin.  ° 
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Hydeo-NEPHROSIS  is  an  over-disteusion  of  the  i")elvis  of 
tile  kidney  witli  altered  urine.  Cause. —Any  condition  in 
tlie  bladder,  ureter,  or  pelvis  of  tlie  kidnej%  in-oducing 
mechanical  obstruction  to  the  outflow  of  mine.  These 
conditions  may  be  divided  into  the  covgenital,  such  as  twists 
of  the  lU'eter,  .smallness  of  its  vesical  orihce,  &c.,  and  into 
the  acquired,  such  as  impaction  of  a  calcuhis  in  the 
ureter,  enlarged  prostate,  stricture  of  the  urethra,  &c. 
Faihology . — The  pelvis,  and  subsequently  the  calices  of 
the  kidney  become  distended  with  urine,  the  cortical  sub- 
stance is  destroyed  by  the  jaressure  of  the  retained  m-ine, 
and  the  whole  organ  finally  converted  into  an  irregidar 
cyst.  The  hydronephritic  fluid  consists  of  altered  m'ine,  and 
maj^  contain  hardly  a  trace  of  urea.  Symptoms. — WTien 
the  obstruction  is  complete,  a  tumour  is  found  in  the  ab- 
domen, and  often  attains  a  great  size.  It  may  then  be 
mistaken  for  an  ovarian  cyst,  a  hydatid  cyst  of  the  liver  or 
omentum,  a  distended  gall-bladder,  a  sj^lenic  timiom',  a 
solid  tumour  of  the  kidney,  or  pyo-nephi-osis.  From  the.se, 
a  hydronephrotic  kidnej^  may  generally  be  distinguished 
by  the  colon  being  in  front  of  it,  by  the  presence  of 
fluctuation,  by  its  dulness  to  percussion,  by  its  situation 
in  the  flank,  by  its  projection  more  or  less  in  the  loins, 
by  the  uterus  being  free  and  not  displaced,  and  by  the 
'  absence  of  febrile  symptoms.  Treatment. — Aspiration, 
unless  the  tumour  is  small  and  painless,  when  it  may  be 
left  alone,  should  first  be  tried ;  but  if  the  fluid  rapidly 
re-acciimulates,  nephrotomy-  will  rrsually  be  required. 

Pyo-neehrosis  is  the  distension  of  the  pelvis  and 
calices  of  the  kidney  -with  i>us,  and  the  subsequent  de- 
struction more  or  less  complete  of  the  medullary  and 
cortical  substance,  the  wh(de  kidney  being  at  length  con- 
verted into  a  large  multilocular  cyst.  This  cyst  may 
ruptiu-e  into  the  peritoneal  cavitj'  or  colon,  or  into  the 
surrounding  tissiio  ca\xsing  a  perineidiritic  abscess. 
Causes. — It  may  follow  iiyelitis,  owing  to  the  blocking  of 
the  ureter  with  a  clot  of  blood  or  pus :  or  it  may  be 
engrafted  on  hydronei)hrosis  conscqiu-nt  upon  tajqiing  or 
injury.  At  times  it  may  be  the  result  of  tubercle,  or  of 
a  'direct  injury  of  the  Iddney.  Si/miifom.';.— In  addition 
to  a  tumour  in  the  abdomen  with  characters  similar 
to  thoso  of  hydronephrosis,  there  will  bo  pain  in  the 
tumour,  especi'ally  on  pressure,  febrile  disturbance,  and 
if  tlie  obstruction  of  the  ureter  is  incomplete,  pus  in  the 
urine  from  time  to  time.    Treatment.— Ihixing  aspii-ated 
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tlie  tumour,  and  discovered  tlie  presence  of_  pus,  nepliro- 
tomy  is  generally  indicated,  especially  if  the  tumour 
rapidly  re'iills,  and  there  is  much  pain  or  febrile  disturb- 
ance, or  rupture  of  the  cyst  appeal's  imminent.  If  after 
nephrotomj',  howoyer,  the  cyst  does  not  shrink  and 
cease  to  suppm-ate,  nephrectomy  must  be  done,  as  other- 
wise lardaceous  disease  or  hectic  may  carry  off  the  patient, 
or  blood-poisoning  may  ensiro  from  the  discharge  becom- 
ing septic,  or,  as  sometimes  hajipens  when  the  obstruction 
of  the  vireter  is  relieved  to  some  extent  by  the  nephro- 
tomy, the  decom2iosing  pus  may  make  its  waj'  into  the 
Ijladder,  set  up  cystitis,  and  the  other  kidney  become 
affected.  Under  some  circumstances,  as  where  the  kidney 
is  reduced  to  little  more  than  a  shell,  it  will  be  better  at 
once  to  perform  nephrectomy. 

Eexal  calculi  generally  consist  of  uric  acid  or  of 
oxalate  of  lime,  and  arc  formed  by  the  dejiosit  of  the 
uiinarj'  salts,  either  in  the  tubules  or  calicos  of  the 
kidney.  Whilst  still  small,  they  may  pass  down  the 
lu'eter  into  the  bladder,  and  subsequently  form  the  nucleus 
of  a  vesical  calculus,  or  be  voided  with  the  urine.  Or 
they  may  reniain  in  the  kidney,  either  in  its  substance,  or 
in  the  pehns  or  one  of  the  calices,  and  there  increase  in 
size  by  the  successive  deposit  upon  them  of  the  urinary 
salts.  They  maj'  be  single  or  multiple,  and  vary  in  size 
and  shape,  from  that  of  a  small  rounded  body  the  size  of 
a  mustard-seed  to  a  large  branched  mass  filling  the  pelvis 
and  calices.  Their  presence  mny  set  up  infiammation  of 
the  pelvis  of  the  kidney  {culculons  pijeliiiK),  or  of  its  sub- 
stance [siuiplc  <ir  srqipnrative  ncjihril.is).  Or  they  may 
block  the  ureter,  in  which  case  the  kidney  may  become 
distended  with  altered  nvme  {/ii/dro-iuiilirosis),  or  with  pus 
{jiijd-nejilirosis)  ;  whilst,  at  times,  they  may  exist  for  years 
causing  little  or  no  damage. 

Si/iiijitont.s.  -  At  times  there  may  bo  no  symptoms,  even 
although  the  stone  is  of  largo  size.  Generally,  how- 
over,  there  will  be  pain,  retraction  of  the  testicle,  in- 
creased frequency  of  micturition,  and  the  presence  of 
blood  or  pus  in  the  urine.  Tlie  pain,  Avhich  is  worse 
after  exorcise,  is  usually  situated  in  the  loin  of  tho 
affected  side,  and  is  often  felt  shooting  down  tho  course 
of  the  ureter  to  the  groin  and  front  of  the  thigh.  ]?lood 
is  generally  present  in  tho  urine  from  time  to  tinm, 
especially  after  violent  exercise,  and  pus  and  mucus  in 
varying  (luantities,  if  pyelitis  has  been  set  iq>,  may  also. 
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as  a  rule,  be  detected.  The  urine,  notwithstanding  the 
presence  of  the  pus,  is  generally  acid,  and  the  bladder, 
23rostate,  and  urethra  are  found  fi'ee  from  disease.  Should 
hydro-ne23hrosis  or  pj^o-nephrosis  have  been  produced  a 
tumour'  -will  then  be  discovered  in  the  abdomen,  and 
there  will  no  longer  be  any  pus  or  blood  in  the  urine. 
In  the  latter  instance  there  may  be  in  addition  constitu- 
tional signs  of  sujopuration  (see  hydro-  and  pyo-nejjhrosis). 
Should  the  stone  escape  fi-om  the  jiehds  and  enter  the 
ureter  its  jiassage  down  that  tube  will  be  attended  with 
intense  pain  {renal  colic).  The  pain  occurs  suddenly  and 
dea'ts  towards  the  groin,  testicle,  and  thigh,  and  is 
accompanied  by  nausea  or  vomiting,  S3-ncope,  profuse 
X)erspiration,  and  blood  and  lu'ates  in  the  urine.  After 
lasting  a  few  hours  to  several  days  the  symptoms  sud- 
denly cease,  owing  to  the  calculus  dropping  from  the 
lower  end  of  the  ureter  into  the  bladder,  or  if  too  large 
to  pass  beyond  the  infundibiUuui,  becoming  displaced 
into  the  pelvis  of  the  kidney.  Hence  successive  attacks 
of  renal  colic  may  be  due  either  to  the  same  stone  blocking 
up  from  time  to  time  the  entrance  of  the  ureter  or  to  the 
l^ussage  of  different  stones. 

Treatment.— For  an  account  of  the  preventive  treatment 
a  woi'k  on  medicine  must  be  consulted.  When  a  stone 
has  formed  and  medical  treatment  has  failed  to  give 
relief  after  long  continued  trial,  and  the  jiatient's  life  is 
rendered  unbearable  from  constant  pain,  or  he  is  com- 
pelled to  continual  recumbency,  an  operation  must  be 
nndertaken  for  his  relief.  This  may  consist  in  nephro- 
lithotomv,  nephrotomj-,  or  nephrectomy.  Where  the 
kidney  is  but  little  if  at  all  damaged  the  first  is  clearly 
indicated;  but  if,  on  exploring  the  kidney,  the  stone 
cannot  be  felt  even  on  puncture  with  a  needle,  or  incision 
and  exploration  with  the  finger,  it  becomes  a_  question 
whether  nephrectomy  should  be  done,  or  the  kidney  left 
'in  situ,  and  the  wound  merely  closed.  If  hydro-ucphrosis 
or  pyo-nephrosis  has  supervened  nephrotomy  is  required, 
or  p()ssildy  neplu'ectomy.  For  renal  colic  hot  baths,  hot 
fomentations,  and  o])ixuii,  or  morphia  injections  must  bo 
given  to  assuage  the  pain. 

TirE  TUHERCULOUS  OK   STRUMOUS  KIDXEY  UOcd  oulv 

briefly  bo  referred  to  hero,  as  it  is  more  fully  described 
in  works  on  medicine.  This  affection  may  occiu-  in  the 
course  of  general  tuberculosis,  or  involve  the  kidney 
secondary  to  the  bladder  or  prostate ;  or  it  may  begin 
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primarily  in  tlie  kitlnej^  and  thence  spread  down- 
Avards.  The  symptoms  to  which  it  gives  rise  are  very- 
similar  to  those  of  renal  calculus,  and  it  may  be  im- 
possible to  tlistingaiish  them.  Thus,  there  is  'increased 
frequency  of  micturition,  pus,  and  at  times  blood,  in 
the  urine,  and  often  pain  in  the  loin  ;  whilst  later  there  will 
be  a  timiom-  in  the  abdomen  with  characters  like  those 
described  under  pyo-nejihrosis.  The  presence  of  tubercle 
elsewhere,  and  of  hectic  or  emaciation,  and  the  discovery 
of  the  tubercle  bacillus  in  the  lu-ine  ^-ill  point  to  the 
natiu'e  of  the  case.  Treatment.— The  constitutional 
remedies  suitable  for  tubercle  elsewhere  should  be 
employed,  and  when  pyo-nephrosis  or  a  poiincphritic 
abscess  has  formed,  nephi'otomy  may  be  resorted  to  ;  but 
nephrectomy  should  never  be  undertaken  unless  it  seems 
clear  that  the  disease  is  limited  to  one  kidney,  the  excep- 
tion rather  than  the  rule. 

Cysts  of  the  kidxey.— Serous  and  hydatid  cysts 
may  occur  in  the  kidney  as  elsewhere,  but  the  cpiestion 
of  diagnosis,  which  is  often  attended  with  much 

difficulty,  cannot  be  discussed  here.  They  are  very  rare. 
Cysts  of  small  size  are  also  common  in  connection  with 
some  forms  of  chronic  Bright's  disease ;  but  these  only 
concern  the  pathologist.  The  so-called  cystic  degenera- 
tion, due  to  urinary  obstruction,  pyelitis, 'pvo-nei)hrosis, 
cVrc.,  has  already  been  allude{l  to. 

TirMouus  OF  THE  KiDXEY.— Sarcoma  and  carcinoma 
are  the  only  tumours  which  need  be  referred  to.  They 
are  characterized  by  a  sweUing  in  the  region  of  the 
kidney  dulness  m  the  flanks,  the  presence  of  the  colon 
m  front  ot  them,  the  absence  of  fluctuation,  unless  thev 
arc  of  a  cystic  character,  blood  in  the  urine,  and  raind 
omaciatu.n.  Treatment.-Ii  the  tumour  is  diagnosed 
wliii.st  still  small  nephrectomy  may  bo  done,  though  an 
<'arly  recurrence  is  only  too  probable.  When  tlie  tumour  is 
of  large  size  it  is  beyond  the  roach  of  legitimate  sur"-orv 

feuiTKESsrox  OF  uiUNE  is  the  term  appli,.,l  t„  thcMion- 
se<-re hon  ot  unne  by  tlie  kidneys,  and  must  not  be  con- 
founded with  retenfnn,  of  urine,  in  wliicli  tlie  urine  is 
secreted  as  usua  ,  but  its  passage  from  the  bladder  is 
ol,struc  ed  In  tlie  former  the  bladder  is  empty  ;  in  the 
latter  distended.  Suppression  as  met  with  in  sur-ieal 
practice  i.s  generally  due  to  the  slioclc  following  a,n  oper  ,- 

disease.    11  not  relieved,  coma,  convulsions,  a,nd  death 
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from  iirajmia  quicklj-  ensues.  Treaiment. — Dry  cupping 
the  loins,  hot  vapour  baths,  free  purging  as  by  elateiium 
and  croton  oil,  and  injections  of  pilocarpine,  are  at  times 
successfixl  in  relieving  the  congested  kidney. 


Operations  on  the  Kiilner. 

Aspiration  of  the  kidney  may  be  performed  either  for 
the  purpose  of  diagnosing  a  renal  swelling,  or  for  the 
relief  of  such  affections  as  hydro-nephrosis,  pyo-nephro- 
sis,  or  hydatid  or  blood  cysts.  It  should  be  done  ^\ith  the 
ordinary  precautions,  any  prominent  or  fluctuating  spot 
being  chosen  for  the  puncture. 

Nephrotomy  consists  in  making  an  incision  into  the 
kidney  for  the  purpose  of  evacuating  and  cbaiuiug  the 
fluid  or  pus  in  the  case  of  hydro-nephrosis,  pyo-nephrosis, 
hydatid  cyst,  abscess,  &c.  The  tumour  may  be  exposed 
by  the  lumbar  or  lateral  incision  as  described  in  neplirec- 
tomy.  An  incision  is  made  into  the  kidney,  the  fliud 
allowed  to  run  out,  the  wound  thoroughly  irrigated  -^ith 
some  antiseptic  solution,  and  insufflated  with  iodoform,  a 
large-sized  drainage-tube  inserted  into  it,  and  voluminous 
dressings  of  absorbent  cotton  and  the  like  apphed  to 
receive  the  subsequent  discharges. 

Nepheo-lithotojiy  con.sists  in  cutting  into  a  kidney 
for  the  purpose  of  extracting  a  calculus.  The  kidney 
may  be  exposed  eitlier  by  the  lumbar  or  lateral  incision 
as  described  in  nephrectomy.  If  a  stone  is  felt,  anmcisiou 
should  be  carefully  made  over  it,  the  finger  or  forceps 
introduced,  and  the  stone  extracted.  If  one  cannot  be  telt 
a  needle  should  be  thrust  into  the  kidney  at  several  situa- 
tions, and  tills  failing,  an  incision  should  be  made  into  it. 
and  the  finger  and  a  probe  introduce<l  to  search  for  the 
stone.  A  drainage-tube  must  be  placed  m  the  wound, 
and  the  wound  dressed  with  iod.iform,  or  otlior  antisqitio. 
The  urine  will  at  first  escape  through  the  wound,  biu  wiU 
cease  to  do  so  after  a  longer  or  shorter  interval. 

Nephrectomy,  or  removal  of  the  kidney,  may  be  dono 
for— 1 .  A  large  renal  calculus.  2.  Tuberculous  disease  with 
exhausting  discharge.  3.  Ilydro-ne^.hrosis.  4  Malignjnit 
and  other  tumours.  5.  MovabU^  kidney  ^^Wended  w.  h 
.severe  neuralgic  pain.  The  operation  mav  be  done  without 
opening  the  peritoneum,  either  by  a  lumbar  or  a  1;  tu-U 
incision,  or  through  the  peritoneal  cavi  y,  the  incision  bemg 
then  made  either  in  the  linea  alba  or  liuca  semilunaris. 
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The  extra-perUoneal  operation. — If  tlie  incision  is  made 
in  the  lumbar  region  it  may  be  vertical,  oblique  like 
that  of  colotomy,  or  T-shajiecl.  If  the  lateral  incision 
is  chosen  it  should  be  made  obliquely  from  near  the  tip 
of  the  last  rib,  towards  the  anterior  superior  spine  of 
the  ilium.  It  is  the  one  I  have  always  employed  myself, 
and  one  now  in  common  use  at  St.  Bartholomew's,  its 
advantages  being  that  it  combines  the  facilities  of  the 
intra-peritoneal,  and  the  greater  safety  of  the  lumbar 
incision,  as  it  does  not  involve  opening  the  peritoneal 
cavity.  The  kidney  ha%nng  been  exposed  l)y  any  of  these 
incisions,  the  capsule  shoirLd  be  opened,  the'^  hnger  intro- 
duced, and  the  kidney  enucleated  from  its  capsule  ;  the 
renal  artery  and  vein  should  then  be  securely  tied  with  a 
silk  ligature  passed  round  them  by  an  aneurism  needle, 
and  the  ureter  secured  separately  in  a  similar  way.  The 
kidney  should  then  be  removed 'by  cutting  through  the 
pedicle  with  scissors,  and  the  wound  drained  and  dressed 
antiseptically. 

Tlie  irdra-peritonmlopjeration. — This  consists  in  opening 
the  peritoneal  cavity  by  one  of  the  incisions  mentioned 
above,  drawing  the  intestines  aside  and  then  exposing  the 
kidney  by  cutting  through  the  peritoneum  in  front  of  it 
external  to  the  colon.  The  vessels  are  then  tied  separately, 
the  kidney  removed  and  the  peritoneum  united,  the  sanio 
IH-ecautions  being  adopted  as  after  an  ovariotomy.  A 
dram-tube  may  be  passed  through  a  counter-opening  in 
the  loin. 

NEPniiORHAPny  is  an  operation  for  fixing  a  floatino-  or 
movable  kidney  by  exposing  the  kidney  in  the  loin,  and 
attachmg  it  by  a  suture  to  the  parietos.  It  should  onlv 
be  done  where  there  is  intense  pain  and  constant  suffer- 
ing, which  palliatives  have  faileil  to  relieve. 


Vrinarij  Bcjiosits  ami  Calculi. 

UniNAnY  DEPOSITS  are  divided  into  the  unorgaiiisod 
and  tho  organised.    A.  The  vnorf/avisrd  consist  of  tlic 
urates,  the  unc  acid,  tlie  oxalate  of  limo,  tlu!  phosphates 
the  cystic  oxide,  the  uric  oxido  and  the  carbonate  of  lime' 
Unly  tJie  more  common  of  these  are  described 

1.  The  vratcs  formoriy  called  lithatea  are  tho  most 
common  of  the  urinary  dejiosits,  and  arc  formed  by  the 
combination  ot  unc  acid  witli  ammonia,  soda,  or  "lime' 
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They  occur  in  acid  urine  as  an  amorpiions  sediment,  vary- 
ing "in  colour  from  a  white  or  a  pale  fawn  to  a  brick-dust 


Fig.  195. — Urates. 
(Fi'om  Bryant's  Sui-gery.) 


Fiii.  inci  — Uric  acid  crystals. 
(Fniiu  Bryant's  Surgery.) 


rod  Thov  only  appciir  as  the  urine  cools,  and  disappear 
a-ain  on  "the  lipplication  of  hoat,  or  on  addnig  alkalies. 
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Thougli  generally  amorphous  they  sometimes  in'esent  the 
crj'stalline  forms  seen  in  Fig.  19o. 

2.  The  uric  acid  deposits,  which  are  the  next  most  com- 
mon, occiu'  only  in  very  acid  luine,  as  a  yellowish-pink, 
red,  or  brick-dnst  red  crj'stalline  sediment.  The  crystals 
are  often  of  large  size,  and  the  deposit  is  then  known  as 
red  sand  or  gravel.  They  visually  occur  as  rhombic 
prisms,  or  long  oval  plates  with  acute  angles,  and  are 
often  mixed,  foruring  rosettes.  The  various  kinds  are 
seen  in  Fig.  196.  They  are  soluble  iu  alkalies.  The  causes 
of  the  2'>resence  of  uric  acid,  as  well  as  the  urates  are  : 
1.  Eapid  tissue  waste,  as  in  fevers;  2.  Over-indulgence 


Fw.  197.— Crystals  of  oxalate  of  lime. 
(From  Bryant's  Surgery.) 

in  animal  food  ;  3.  Dyspepsia;  4.  Congestion  of  the  kid- 
ney ;  o.  (lout ;  and  G.  Want  of  action  of  the  skin. 

;3.  The  Uxaiatc  of  fyime  is  a  crystalline;  dojiosit  a.ud  as- 
sunuis  two  forms,  the  octahcdVal  and  the  dumb-bell 
crystals  (Fig.  197).  (_)n  holding  the  urine  up  to  the  li-lit 
the  crystals  as  nunute  shining  particles  are  seen  in'^it 
The  cau.^es  are  :  1 .  Nervous  exlKuistiou  from  overwork 
or  sexual  excesses.  2.  Dyspepsia  induced  by  saccharine 
food  or  excess  of  alcohol.  iUv-> 

4.  FJwspJiatic  dejiosits  occiu-  iu  three  fornis,  (a)  nhos 
phatoof  hmo,  {h)  ])hosi)hate  of  ammonia  and  niao-nesi'i,  or 
triple  phosphates,  (<■)  the  two  former  mixed,  orthofusiblo 
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phospliates.  (a.)  Phosphate  of  Lime  forms  a  white  cloud  or 
amorphous  deposit  of  pale  granules  or  spheroids,  two  of 


Fii:,  190. — riinspliatcs  of  ammonia  and  magnesia 
(triple  ])liosijhales). 
(From  Bryant's  Surgery.) 

which  adhoriiit,' I'oviii  the  so-called  false  dumb-bell ;  oi-a 
crystalline  deposit  of  six-4ded prisms  coUectod  into  sheaths 
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or  bundles  (Fig.  198).  It  may  be  mistaken  for  albumen,  I 
or  when  in  considerable  quantities  for  pus  or  mucus. 
The  luiue  is  alwaj's  alkaline,  [b.)  The  amnionio-magne- 
sian  phosphates  occur  in  the  form  of  large  tiiangular 
prisms  -witli  truncated  exti'emities ;  as  four-sided  jirisms  ; 
as  six-sided  jDlates ;  and  as  foliaceous  stellar  prisms  on 
adding  ammonia  (Fig.  199j.  The  urine  is  natm-al  in  colour, 
neutral  ox  acid,,  raxely  alkaline,  and  has  a  foetid  ammoni- 
acal  odour.  Phosphatic  deposits  are  due  to  local  disease 
<jr  injury  of  the  urinary  organs,  such  as  may  be  induced 
by  spinal  mischief,  a  foreign  body  in  the  "bladder,  &c. 
The  mucus  from  the  bladder  decomposes  the  urea  into 
carbonate  of  ammonia,  which  converts  the  soluble  acid 
into  insoluble  alkaline  phosphates. 

Carboiiate  of  lime,  cystic  oxide,  and  uric  ooyide,  are  too 
rare  to  require  description. 

B.  Orcjariised  deiwsits.—To  these  belong  pus,  blood, 
mucus,  epithelium,  renal  casts,  spermatozoa,  and  fungi. 
Fus  occm-s  as  a  thick  sediment  and  may  be  known  by  the 
urine  becoming  gelatinous  and  ropy  on  adding  liquor 
potasstc  ;  by  its  containing  albumen  ;  and  by  the  micro- 
scopical appearance  of  the  pus-corpuscles  (p.  20).  It 
may  be  due  to  cystitis,  pyelitis,  gonorrha?a,  leucorrhoea, 
and  abscess,  m  any  part  of  the  urinary  tract.  Blood 
may  be  recognised  by  the  urine  being  smoky  or  red,  or  by 
the  ozonic  ether  test,  and  by  the  microscope.  Sec  Hcema- 
iuria  (p.  630).  Mucus,  epithelium,  renal  casts,  and  spcnna- 
iozoa,  may  be  detected  by  the  microscope. 

UiiiN.UiY  CALCULI  are  commonly  spoken  of  as  renal 
vesical  and  prostatic,  according  as  they  occur  in  the 
kidnoy,  bladder  or  prostate,  ru-nal  calculi  are  formed  in 
the  kidney  and  have  already  been  described  (p  599) 
Prostatic  calculi  are  formed  in  the  racemose  glands  'of  Wo 
prostate,  and  will  be  further  referred  to  under  diseases  of 
that  organ.  Vesical  calculi  may  originate  in  the  bladder 
or  as  IS  more  commonly  the  case,  in  the  kidney  whence 
t hoy  pass  into  the  bladder,  and  there  increase  in  size  by 
he  successive  deposit  upon  tliem  of  the  same  or  otlier  of 
the,  urinary  salts.  The  calculi  most  frequently  mot  with 
in  this  s,  ua  ion  are  (1)  the  uric  acid;  (2)  the  oxalate  of 
imo,  and  the  fusible  or  mixed  phosi,hates.  The  rirer 
iorms  are  (4)  the  urate  of  annnonia,;  (5)  (1„.  ,,y,stic  oxid, 
or  cystme;  (O)tho  ].hosi,hato  of  lin.e  ;  (7)  the  phosphate  of 
ammonia  and  magnesia,,  or  triple  phosj.hat,.  ;  (8)  the  car- 
bonate ol  lime;  (9)  the  xanthic  or  i  ric  oxide    (  0)  tl ic 
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fibrinous;  (11)  tlie  blood  ;  (12)  the  uro-stealitb,  and  (l.'j) 
tbe  silicious.  Tbe  seven  latter  being  exceedingly  rare, 
only  the  common  forms  -will  here  be  described. 

1.  TuE  URIC  ACID  CALCULI  are  the  niost  common. 
They  are  generally  of  moderate  size,  oval,  and  laterallj- 
compressed,  of  a  nnt-brown  colour,  smooth  or  finely 
granirlar,  moderately  heavy  and  hard,  and  laminated  on 
section.  They  are  completely  destroyed  in  the  blow-pipe 
flame,  giving  oH  a  smell  of  burnt  feathers.  They  are 
insoluble  in  nitro -hydro chloric  acid,  but  soluble  in  warm 
alkalies.  When  treated  by  nitric  acid  and  evaporated  to 
dryness,  and  a  drop  of  ammonia  is  added,  a  piu'ple  colom- 
is  produced  (the  murexide  test).  The  nucleus  is  generally 
composed  of  uric  acid,  sometimes  of  oxalate  of  Inne,  and 
is  generally  formed  in  the  kidney.  These  calculi  occur 
most  frequently  in  youth  and  middle  age, 

2.  The  oxalate  oe  lime,  or  mtjlbeery  calcelj  as 
they  are  often  called  from  their  resemblance,  when  first 
removed  covered  mth  blood  from  the  bladder,  to  a  mul- 
berry, are  generally  of  moderate  size,  globular  in  shape, 
irsually  of  a  dark  brown  or  mahogany  colour,  rough  and 
tuberculated,  very  hard  and  heavy,  and  crystalline  on 
section.  They  are  only  partially  destroyed  in  the  blow- 
pipe flame,  the  residue  being  alkahne  and  effeiyescing 
with  an  acid.  They  are  insoluble  in  acetic  acid,  but 
soluble  in  hvdrochloric  acid.  The  nucleus  is  generally 
composed  of" oxalate  of  lime,  but  may  consist  of  uric 
acid  or  urate  of  ammonia.  It  is  usually  formed  m  the 
kidney.    These  calculi  are  most  frequent  in  middle  age. 

3.  The  phospiiatic  calculi  are  of  three  kinds :—(«) 
the  phosphate  of  lime  or  earthy  phosphate;  {h)  the 
amnionio-magnesian  or  triple  phosjihate,  and  (c)  the 
phosphate  of  lime  with  the  ammonio-magnesian  phos- 
l^hato,  the  mixed  or  fusible  ])hos]ihate.  Of  these  the  last 
is  the  only  common  form.  It  is  usually  of  large  size  and 
of  white  'colour,  smootli,  soft,  friable,  earthy  and  lami- 
nated on  section,  and  of  irregular  shape,  taking  that  i^t 
the  nucleus  on  which  it  is  formed  ;  it  fuses  when  heated 
in  the  blow-pipe  flame  ;  is  insoluble  in  warm  alkalies,  but 
is  soluble  in  acetic  acid.  Tlie  nucleus  i.s  composed  ol 
uric  acid,  oxalate  of  lime,  or  of  some  foreign  body  other 
tlian  a  calculus,  as  a  ]iioce  of  catheter,  hair-pm,  blood, 
or  filirin.  It  occurs  most  fr(>(iu(>ntly  in  the  lat(n- periods  ot 
life,  and  is  then  generally  produced  as  follows:— A  cal- 
culus or  other  foreign  body  irritates  the  mucous  membrane 
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of  the  bladder,  and  a  secretion  of  mucus  is,  in  conse- 
quence, poiu'od  out.  This  mucus  decomposes  the  iirca 
contained  in  the  urine  into  carbonate  of  ammonia  and 
"svater.  The  carljonate  of  ammonia  unites  with  tlie  acid 
phos23hates,  and  an  insoluble  mixed  phosphate  of  ammonia, 
magnesia,  and  lime  is  thrown  down  and  deposited  on  the 
foreign  body.  Hence  these  calculi  are  onlj^  mot  with  in 
alkaline  conditions  of  the  urine. 

Although  calcuU  maj-  be  chioflj^  composed  of  one  con- 
stitirent,  they  are  moi'e  often  composed  of  several,  which 
may  be  arranged  in  alternate  layers  [alter natiiKj  calculus). 
The  nucleus  usually  consists  of  uric  acid,  lU'ate  of  ammonia 
or  oxalate  of  lime,  in  which  case  it  is  commonly  formed 
in^  the  kidney  by  the  aggregation  of  urinary  "deposits. 
After  the  calculus  has  existed  some  time  in  the  bladder  it 
generally  becomes  encrusted  with  a  layer  of  phosphates,  as 
described  above,  in  consequence  of  the  irritation  of  the 
mucous  membrane.  The  formation  of  layers  of  different 
composition  in  a  calculus  is  due  to  the  varying  state  of 
the  patient's  health,  and  of  the  condition  of  the  mucous 
membrane  of  the  bladder. 
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Extroversion  or  ectopia  vesic.e  is  a  malformation 
m  which,  in  consequence  of  an  arrest  in  the  development 
of  the  anterior  wall  of  the  bladder  and  the  correspondiuo- 
part  of  the  abdominal  parictes,  the  posterior  wall  of  tho 
bladder  is  pushed  forward  by  the  i^ressurc  of  the  abdominal 
viscera,  and  protrudes  as  a  red  velvety  tumoui-.  Jt  is 
associated  with  epispadias  or  absence  of  the  upjier  wall  of 
the  urcthi'a,  and  with  failure  of  union  of  the  pubic  l)ones 
at  the  synq^hysis.  Tho  testicles  are  frequently  retained 
m  folds  hke  tho  labia  on  either  sid(\  It  is  attended  with 
extromo  discomfort  from  the  constant  dril)b]ing  away  of 
the  urme  from  the  moutlis  of  tho  ureters,  whicli  can  bo 
s(;en  on  the  surface  of  the  tumour.  TirafiurNl  —Mxnv 
operations  having  for  their  object  tho  closin-  in  of  'tlio 
bladder  by  llaps  of  skin  taken  from  the  adjacent  abdomi- 
nal wall,  have  been  perroniied  foi'  the  relief  or  cure  of 
the  delormity.  Various  atteiiq.ts  have  also  boon  made  to 
turn  the  ureters  mto  tlu!  colon  or  r(>ctum,  but  without 
success. 

(Jystitis,  or  Inflauninitiou  of  tlic  Dladd 


or,  iniiy  vaiy 
i;  It 
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from  tlie  mildest  catarrh  to  the  most  intense  inflamma- 
tion involving  not  only  the  niupous  membrane  but  the 
other  coats  of  the  organ  as  well.  For  the  purpose  of 
description,  however,  it  ma.y  be  divided  into  the  Acute 
and  Chronic.  . 

ACUTE  CYSTITIS.  Ccmses.— In  its  most  intense  form  it 
is  nearly  always  the  result  of  injiu-y  or  operation,  as  the 
passage  of  instruments,  irritation  of  sharp  fragments  of 
a  crushed  calculus,  &c.  In  its  milder  forms  it  may  be 
due  to  the  extension  of  inflammation  from  the  urethra  as 
in  gonorrhcca,  or  from  the  ureters  m  calculous  pyelitis ; 
to  the  exhibition  of  certain  medicines,  as  cantharides; 
and  occasionally  to  exposure  to  cold,  m  gouty  subjects. 

Smnptoms.— in  the  acutest  forms  there  is  intense  pam, 
and  strangury,  or  a  continual  desire  to  void  imne,  which 
is  passed  drop  by  drop  in  a  spasmodic  manner;  whilst 
there  is  high  fever,  rapidly  running  into  a  tyjihoid  type. 
In  the  less  acute  or  more  common  forms  micturition  is 
stiU  very  frequent,  with  increased  pam  as  soon  as  a  iittle 
urine  has  collected  in  the  bladder  m  consequence  cf  the 
stretching  of  the  inflamed  mucous  membrane.  Ihe  imue 
is  scanty^  high-coloured,  often  blood-stamed,  and  mixed 
with  mucus  and  pus.  The  fever,  though  generally  high 
is  less  marked  than  in  the  acutor  cases,  and  may  be  of  a 
mere  transitory  character. 

Fatholomi. ^In  the  milder  forms  the  inflammation  i^ 
linrited  to  the  neck  of  the  bladder,  and  to  the  mucous 
membrane  only.  In  the  worst  forms  it  involves  the  who  c 
bSler,  and  extends  to  the  muscular  or  even  the  pcn- 
tonoal  Joat.  It  may  terminate  in  1,  resolution:  2,  chrome 
c  Ss  3,  ulceration  or  gangrene  of  the  mucous  mem- 
br  u  0  4  abscess  in  the  walls  of  the  bladder  ;  .  mflam- 
nS  oA  of  tire  kidneys,  or  more  rai^ly  of  t^-  ^"^TSi 
and  0,  sapramiia,  produced  by  the  absorpti<Mi  ot  the 
TO-oducts  of  the  decomposing  urine 

^  r  ..af.«..L-The  cause,  if  possible,  s  um  d  be  removal. 
Thus  i   there  are  fragments  of  calculus  in  the  bladder, 
£'sl       l     .mcc  be^l^xtracted  bv-the  large  evacuating 
...thet  r  canishing  any  that  cannot  bo  got  away;  or  por- 
;  ps  liikn.  the  bladder  ..hould  be  opened  by  a  uu.ban 
r  siou  in  the  perineum  and  thoroughly  washed  out.  It 
: ,(  etc r  has  been  tied  in  it  should  at  once  be  withdrawn, 
sto-  ihs  sliould  be  given  night  and  inormng 
;n.pli.'d  to  the  perineum,  -ppositorijs  moiTh^a 
placed  in  tlu.  r,.ctu.n.  and  hyoseyamus  and  alkahe.,  it  tbe 
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Tirine  be  acid,  administered  to  relieve  strangury.  All 
stimulants  should  be  avoided,  a  milk  diet  ordered,  and  tlie 
bladder  washed  out  with  hot  water,  or  when  the  urine  is 
decomposed,  with  a  weak  antiseptic  lotion.  If  washing 
out  increases  the  irritation,  the  bladder  should  be  drained 
by  an  incision  in  the  perineum. 

Ohroa'ic  cystitis  is  much  more  frequent  than  the 
acute  variet\%  and  in  its  mildest  form  is  known  as  catarrh 
of  the  bladder.  Causes. — It  may  be  a  sequel  to  an  acute 
attack,  or  it  may  be  chronic  from  the  commencement,  and 
may  then  be  due  to  a  stone  or  other  foreign  body,  or  a 
growth  in  the  bladder ;  obstruction  to  the  irrinary  outflow, 
as  from  an  enlarged  prostate  or  stricture  of  the  urethra  ; 
the  extension  of  gonorrhoea ;  paralysis,  over-distension, 
or  atony  of  the  bladder ;  or  the  spread  of  inflammation  from 
the  neighbouring  organs. 

The  symptinns  are  similar  to  those  of  acute  C3'stitis,  but 
are  much  milder  in  intensity.  Thus  there  i.s  increased 
frequency  of  mictmition,  the  patient,  perhaps,  having  to 
make  water  every  hour  or  half-hour,  the  desire  to  do  so 
being  generally  so  ni'gent  that  he  is  unable  to  control  it. 
This,  as  in  the  acute  -wariety,  is  due  to  the  stretching  of 
the  inflamed  mucous  membrane  as  soon  as  a  few  ounces 
of  urine  collect.  The  pain  usually  ceases  immediately 
the  bladder  is  relieved.  The  urine  is  characteristic;  it 
g(mera-lly  contains  large  quantities  of  ropy  mucus  and  pus, 
which  form,  on  stanciing,  a  distinct  layer  at  the  bottom 
of  the  containing  vessel.  It  is  often  alkaline,  and 
sometimes  highly  ammouiacal  and  offensive  from  the 
decompcsition  of  the  urea  into  cnrljonate  of  annnonia. 
This  (1( 'composition  is  brought  about  by  fermentation, 
prol)ably  set  up  Ijy  the  ])reseuce  of  micro-organisms  that 
have  gained  admission  eithei'  by  the  use  of  a  contaminated 
catheter  or  by  making  their  way  along  the  stringy  niTicus 
that  may  hang  about  the  urethra.  The  mucous  mem- 
brane is  thickened,  velvety,  mottled  Avith  patches  of  a 
dark  slate,  or  red  colour,  and  may  be  Ciovored  M'ith  niuco- 
pus  iind  sometimes  with  a  dnjiosit'of  ])hos]diat(\s,  or  it  may 
oven,  in  pLicos,  be  d(^stroycd  by  ulceration.  The  muscular 
coat,  where  th(!rc  liiis  been  obstruction  to  the  outllmv 
b(!com(!s  thickened  and  fasciculated,  the  hyp<M'tropliio(l 
fibres  giving  the  interior  of  the  bladder  a,  columiuir  and 
rugose  app(;ar!mce.  In  i)laces  the  mucous  meiid)rane 
may  protrude  between  the  fasciculi  fil'  the  musinilar 
coat  Ibninng  sacculi  wliir],  may  become  rccc^.lacles  for 
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ui-ine,  and  in  -wliich  calculi  may  form.  If  the  cystitis  is 
allowed  to  continue  the  kidneys  may  subsequently  become 

affected.  „  <.  • 

Treatinent.^As  in  the  acute  form  the  cause,  as  stric- 
ture, stone,  &c.,  must  first  be  removed,  as  where  this  is 
impracticable,  the  treatment  at  best  can  only  be  pallia- 
tive The  tUet  should  be  unsthnulatmg ;  and  alcohol  m 
any  form,  as  a  rule,  forbidden.  A  pure  milk  diet  is  at 
times  most  successful.  Internally,  such  medicines  as 
buchu,  uva  ursi,  balsam  of  copaiva,  and  chlorate  ot 
potash  .should  be  given  where  thick  ropy  mucus  is 
passed  with  the  urine ;  and  benzoic  acid  which,  m  its 
passage  through  the  system  is  _  converted  mto  hippune 
acid,  may  be  tried  when  the  urine  is  alkalme.  LocaU^ , 
the  bladder  should  be  wa.shed  out  tmce  a  day  with  some 
antiseptic  solution,  as  boric  acid,  nitric  acid,  corrosive 
sublimate,  quinine,  &c.  The  best  results  are  sometmies 
obtained  from  water  as  hot  as  can  be  borne.  Grreat  cai. 
should  be  taken  that  all  instruments  are  rendered 
thoroughly  aseptic  before  use.  In  severe  cases  where 
other  means  have  failed,  the  bladder  should  be  placed  at 
rest  by  perineal  cystotomy  and  drainage  tor  some  weeks. 

IrriAbility  of  the  bladder,  by  which  is  meant  a  too 
frequent  passing  of  water,  is  often  spoken  ot  as  a  chsease 
but  is  no  more  so  than  is  pain,  smce  it  is  only  a  symptom 
either  of  disease  of  the  m-mary  organs  or  ot  some  genera 
state  of  the  system,  as  hysteria.  Bright  s  chsease,  &c.  Ihc 
cause  should  be  sought  and  treated.  ,  i,, .,,1 ,1 

Inversion  of  the  bladder,  ^^nd  iipixiA  of  the  bladde 
are  both  very  rare.    For  a  description  ot  them  a  laigei 
work  on  Sursorv  mi^i-st  be  consiuted. 

Ato^y  anir  Wysis  of  the  bladder.  Both,  those 
terms  are  applied  to  a  want  of  contractile  power  m  the 
™lai.  cSi  to  expel  the  contents  "ftho  bladder  ^bi^ 
in  atony  the  want  of  power  is  the  result  ot  «t^>^f^^^^^ 
the  muscular  fibres,  while  imrahjs^is  duo  to  tlie  f-u  uc 
of  nerv..us  iniluence.  Both  conditions  ^^^''f  °  f 
tinguLshed  from  the  mere  mabi  ity  of  the  W;^^^'^  ' 
empty  itseU  on  account  of  obstructiou  to  its  outlet,  (^cc 

a-  ^o,  l  simple  --ov-2t«.sun.^on2- 
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tension  owino'  to  enlarged  prostate  or  stricture.  In  con- 
sequence of  the  obstruction,  the  bladder  does  not  empty 
itself,  but  some  urine  remains  after  eyerj^  act  of  micturi- 
tion ;  the  amount  retained  gradually  increases,  the 
bladder  becomes  di.stended,  and  its  fibres,  if  the  patient 
is  old,  become  stretched,  and  lose  their  tone  instead  ot 
beconung  hypertrophied  as  commonly  happens  in  a 
young  or  healthy  person.  3.  Again,  atony  may  be 
due  to  cystitis,  owing  to  the  inflammation  having  spread 
to  the  muscidaf  coat,  whicli  then  undergoes  fibroid  or 
fatty  changes.  .  ,    i  ii 

Sijinptums.—The  patient  complains  of  inability  to  hold 
his  lU'ine,  or  that  it  constantly  dribbles  away,  or  that  he 
has  to  pass  it  very  frequently.  The  involuntary  flow 
occurs  at  first  during  sleep  ;  afterwards  on  any  exertion 
causing  contraction" of  the  abdominal  muscles.  These 
symptoms,  although  often  spoken  of  ns  incontinence,  are 
really  those  of  retention,  the  bladder  being  fully  distended, 
but  unable  to  empty  itself,  and  the  excess  flowing  in- 
voluntarily away. 

The  trratiiient'consifiis  in  passing  a  catheter  at  regular 
intervals  and  as  often  as  may  be  necessary  to  completely 
empty  the  bladder;  whilst  "in  the  meantime,  the  con- 
dition leading  to  the  atony  must  be  treated  by  appro- 
priate means.  Thus,  if  the  result  of  over-distension, 
strychnia  and  galvanism  may  be  tried  ;  if  the  result  of 
gradual  distension  from  enlarged  prostate  or  strictui-e, 
these  conditions  must  be  treated  in  the  way  mentioned 
under  their  respective  heads.  In  both  paralysis  and 
atony  cystitis,  dilatation  of  the  ureters,  pyelitis,  and  dis- 
organization of  the  kidney  rapidly  ensue  if  the  cause  of 
the  bladder  trouble  cannot  1)0  relieved. 

True  ■jiurali/sin  of  the  bladder  is  nearly  always  the 
result  of  disease  or  injury  of  the  brain  or  s])iiial  cord,  and 
is  not  mot  with  except  in  general  ])aralysis.  The  bladder 
being  paralysed  cannot  emi)ty  itself,  and  becomes  dis- 
tended as  in  atony;  and  when  it  .can  hold  lui  more,  the 
excess  oyerHows  tliioiigh  the  spliincter,  which  is  also 
pnriilyzed.  llcjk'x,  piirdiijatH,  however,  oftcMi  occurs  after 
an  injury  or  surt;ical  operation,  especially  tliat  I'or  InvMuor- 
rlioids.  The  l()ca,Hr('(/^(t''/;/  consists  in  the  n^gular  passage 
of  a  catheter  two  or  tlire(3  times  daily. 

TuBERCLK  OK  TiMO  BLADDKR  is  rare,  and  is  nearly 
always  secondary  to  tul)erclo  in  other  jiarts  of  the  genito- 
urinary tract.    Tlien^  is  ])ain,  h'.emoi'rhagc,  and  other 
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signs  of  cTironic  cystitis ;  but  tbe  diagnosis  will  depend 
ratber  on  tbe  exclusion  of  other  diseases  sucb  as  stone, 
tumours,  &c.,  and  tbe  presence  of  tubercle  in  otbcr  organs. 
Treatment. — Greneral  constitutional  remedies  for  tuljercle, 
and  such,  local  remedies  as  are  indicated  for  cystitis,  and 
for  tbe  assuaging  of  tbe  pain. 

Vesico-intestinal  fistula  may  be  known  bj-  the 
occasional  passage  of  fa;^cal  matter  by  tbe  uretbiu,  and  is 
usually  a  source  of  great  discomfort.  It  commonly 
depends  on  malignant  ulceration  of  the  intestine  invoh-ing 
tbe  bladder.  Treaimcnt. — Abstention  from  all  indigestible 
food.  "When  tbe  fistula  is  low  down  the  intestine  the 
question  of  colotomy  may  be  raised. 

The  tumours  that  may  be  met  with  in  the  bladder 
are  : — 1.  The  fibrous.  2.  The  mucous.  3.  The  villous  or 
pajnilomatous.  4.  The  malignant.  The  fibrous  and  mucous 
spring  from  the  sub-mucous  coat,  and  protiaiding  the 
mucous  membrane  in  front  of  them  assume  a  polypoid 
or  -warty  shape.  They  are  very  rare.  The  villous  or 
papillomatous  spring  from  the  mucous  membrane,  and 
appear  as  soft,  fiocculent  growths  resembUng  the  villi  of 
tbe  chorion.  They  are  the  most  common  of  the  innocent 
growths.  The  malifjiiaut  either  spring  from  the  mucous 
or  the  sub-mucous  coat,  and  may  form  a  large  mass  often 
nearly  filling  the  bladder,  or  assume  a  villous  appearance, 
or  merely  infiltrate  the  walls.  They  have  either  a  carcino- 
matous or  sarcomatous  structiu-e. 

The  syvipioms  common  to  all  are  those  of  a  foreign  body 
in  the  bladder,  with  hcematuria  and  absence  on  sounding 
of  stone.  In  the  fibrous  there  are  signs  of  obstruction  to 
the  urinary  outlet,  but  little  or  no  hamiaturia,  and  tbe 
tumour  may  sometimes  be  felt  with  the  sound.  In  the 
villous  there  is  usually  more  or  less  continuous  haemor- 
rhage without  any  other  ca\iso  being  discoverable  to 
account  for  it ;  there  is  seldom  any  marked  obstruction  to 
the  urinary  oiitflow  :  and  shreds  of  tbe  growth  may  come 
away  spontaneously  or  in  the  eye  of  the  catlActcr.  In  tbe 
malignant  there  are  usiially  sudden  attacks  of  scvcto 
hfBmorrbago  from  time  to  time ;  and  a  growth  may  bo 
felt  by  the  sound,  or  by  the  finger  in  the  rectum,  or  by 
palpation  abovo  the  pubes.  There  arc  commonly  more- 
over other  signs  of  malignancy,  as  rapid  growth  of  the 
tumour,  cachexia,,  &c.  Tumours  of  the  bladder,  how- 
ever, especially  the  villous,  arc  often  difliciilt  to  diagnose; 
indeed,  a  diagnosis  cannot  always  be  made  without  a 
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digital  exploration  of  tlie  bladder,  wliicli  should  be 
iindertaken  where  symptoBis  sircli  as  the  aboA-e  are  per- 
sistent unless  they  point  to  the  growth  being  of  a  malig- 
nant nature.  ,  • 

Trnitment.— The  removal  of  the  tumour,  except  it  is 
malignant,  should  generally  be  attempted.  In  the 
female  the  urethra  should  be  dilated  for  this  purpose.  In 
the  male  the  incision  into  the  bladder  should  bo  made 
either  above  the  pubes  or  through  the  perineum  as  for 
lateral  or  median  lithotomy.  The  supra-pubic  incision, 
however,  has  the  advantage  that  a  more  thorough  extir- 
pation can  by  its  means  bo  generally  made.  AVhen 
removal  is  coiitra-indicated,  relief  where  there  is  obstruc- 
tion to  the  urinary  outlet  may  be  obtained  by  supra- 
pubic punctm-e;  htemorrhage  should  be  restrained  by 
astringents  ;  and  pain  assuaged  by  opium. 

Stone  ix  the  bladder  may  occiu-  at  any  age,  but  is 
said  to  be  most  frequent  between  the  ages  of  fifty  and 
seventy  ;  next,  between  the  ages  of  two  and  _six_;  whilst, 
between  the  ages  of  twenty-six  and  thirty-six,  it  is  rare. 
It  may  occm-  in  both  males  and  females,  but  is  decidedly 
more  common  in  the  former. 

The  amsvs  are  not  altogether  known  ;  but  residence  in 
certain  districts  or  countries,  poor  liviiig,  abuse  of  alcohol 
especially  in  the  form  of  malt  liquor,  excess  of  nitro- 
genous food,  want  of  sufficient  exercise,  and  anything 
that  induces  the  excessive  formation  of  uric  or  oxalic 
acid  in  the  urine,  are  regarded  as  predisposing  causes. 
Eetention  of  urine  from  prostatic  enlargement  and  the 
presence  of  a  foi'eign  body  in  the  bladder  are  the  exciting 
causes. 

V.UUETIES. — The  thi'co  most  cf)mnion  varieties  of  cal- 
C'uli  met  with  in  tlio  bhidder  are  the  uric  acid,  the  oxalate 
of  lime,  and  the  jihosphatic.  They  may  occur  almost  pure, 
ortheymay  he  mixed.  According  to  Sir  Henry  Thompson 
the  uric  acid  and  urates  form  one  half  of  the  number  met 
with;  the  plios]ihatic  onc^  (piartrr;  the  mixed  one  (piarter; 
and  the  oxalates  oidy  three  per  cent,  of  the  whole.  Tlio  uric 
acid  iind  the  oxalate  of  lime  are  generally  fornunl  on  a 
nucleus  di  one  of  tlicso  sul)stances  which  has  descended 
from  tlie  kidney.  The  ])hos])hatic  is  formcsd  in  thebbulder 
itself,  either  on  ainicleus  of  phosphates  (le])osited  on  sonio 
inspissated  mucus  or  a  foreign  body,  or  on  one  ol'  the  other 
foi-nis  of  stone  which  has  descended  from  tlir  kidii(;y  and 
which  sooner  or  later  acts  as  a  foreign  liody.    The  oxalate 
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of  lime  is  the  most  slow  of  formation  and  is  consequenth^ 
the  hardest  and  most  compact.  The  phosphatic  forms 
very  rapidly,  is  soft  and  friable,  and  often  of  veiy 
large  size.  Sometimes  alternate  layers  of  viric  acid, 
oxalate  of  lime,  and  phosphates,  occur  in  the  same  stone 
[alternating  calculus),  a  condition  probablj'  due  to  vary- 
ing states  of  the  patient's  health,  effects  of  medicines, 
bladder  irritation,  &c.  A  description  of  the  various  forms 
of  calculi  is  given  in  the  section  on  Urinary  Calculi 
(page  607). 

The  character  of  the  stone  may  to  some  extent  be 
guessed  at  by  the  state  of  the  lu-ine.  Thus,  if  the  urine 
is  acid,  it  "will  probably  be  either  oxalate  of  lime  or  uiic 
acid ;  if  alkaline,  phosphatic.  Calculi  vary  in  size  from 
that  of  a  hemp-seed  to  a  large  mass  weighing  many  ounces : 
but  large  stones,  at  the  present  day,  in  consequence  of 
improved  diagnosis,  and  the  less  dread  a  patient  has  of  an 
operation,  are  the  exception.  They  generally  occm-  singly, 
but  there  maj'  be  two,  or  even  more,  and  are  then  usually 
facetted  from  rubbing  against  one  another. 

Spontaneous  fracture  sometimes  happens,  and  has  been 
attributed  :  1 ,  to  the  swelling  of  the  cementing  material 
with  which  the  particles  of  the  calculus  are  held  together  ; 
2,  to  two  stones  coming  into  collision  ;  3,  to  the  com- 
pression of  the  calculi  by  the  hypertrophied  muscular 
coat  of  the  bladder. 

The  calculus  may  be  variously  situated  in  the  bladder. 
It  is  usually  free  just  behind  the  pro.state,  but  it  may  be 
in  the  upper  fundus  behind  the  pubcs,  or  in  one  of  the 
sacculi  so  often  found  in  long-standing  disease  of  the 
bladder.  Calculous  matter  may  sometimes  be  deposited 
upon  growths  in  the  bladder  or  upon  the  ulcerated 
mucous  membrane. 

The  terminations  of  stone. — If  neglected,  cystitis  is  set  up. 
and  inflammation  maysprcad  u]i  the  ureters  to  the  kidneys, 
leading  to  the  changes  described  under  surgical  diseases  of 
the  kidneys.  In  consciiuence,  moreover,  of  the  obstruction 
to  the  urinary  outlet,  the  bladder  may  become  hAiior- 
troiihied,  and  the  ureters  and  kidneys  dilated  in  the  way 
described  under  stricture. 

St/mptmns.—ThG  three  chief  symptoms  arc— 1.  Pain, 
generally  referred  to  the  end  of  the  penis,  and  worse  after 
micturition,  on  .account  of  the  stone  then  falling  on  the 
sensitive  trigone,  and  the  walls  of  the  bladder  contracting 
upon  it.    2."  Fre(iucnt  micturition  ;  and,  3.  A  little  blood 
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ill  the  urine.  These  sjanptoms  are  increased  on  exercise, 
especially  riding,  and  after  the  jolting  of  a  railway 
journey,  &c.,  and  are  least  marked  at  night  when  the 
patient  is  at  rest.  Other  symptoms  that  may  be  present 
are  the  passage  of  gravel ;  sudden  stoppage  of_  the  stream 
during  micturition;  the  presence  of  muco-pusm  the  urme 
owing  to  cystitis  ;  piles  in  adults  and  prolapse  of  the 
rectum  in  chilcben,  due  to  straining  ;  and  elongation  of 
the  prepuce  in  boys  caused  hj  the  constant  handling  to 
relieve  pain  after  micturition.  Stone  in  the  bladder  may 
be  simulated  by  cystitis,  an  enlarged  prostate,  a  long  or 
adherent  prepiice,  a  narrow  meatus,  a  growth  in  the 
bladder,  calculous  or  other  disease  of  the  kidney,  a 
peculiar  choreic  condition  of  the  bladder  (the  stammering 
bladder  of  Sir  James  Paget),  tubercle  in  the  bladder,  and 
ascarides  in  the  rectum.  An  accurate  diagnosis,  however, 
can  only  be  made  by  sounding  the  bladder;  though  in 
some  cases  the  stone  may  be  felt  by  the  finger  in  the 
rectum  whilst  pressure  is  made  with  the  other  hand 
above  the  pubes. 

Sounding  the  bladder. — The  ordinary  sound  (Fig.  200) 
is  a  solid  steel  instrmnent  with  a  short  bulbous  beak. 


Fig.  2(10.  —  Oi'Jiuary  KOunJ. 


Thompson's  sound  is  hollow,  to  allow  some  of  the  urine  to 
be  drawn  off  if  desired,  and  has  a  handle  like  that  of  a 
Thompson's  lithotrito  to  facilitate  the  necessary  move- 
ments in  the  bladder.  Having  warmed  and  oiled  the 
sound,  pass  it  like  a  catheter,  letting  it  glide  into  the 
blailder  by  its  own  weight  without  using  any  force. 
When  the  sound  is  in,  gently  pusli  it  onwards  tf)  c.Kamino 
tlic  posterior  ]>a.rt  of  the  bladder.  Thou  turn  the  beak 
alternately  to  eitlicr  side  ;  and  depress  the  handle  luitweeu 
the  patient's  thighs  to  search  the  u])]i(!r  fundus.  Tlien  turn 
tlie  bciik  downwards  to  exainine  thi^liasc  or  lower  I'uuihis. 
If  the  stone  is  not  detected,  lot  out  a  \\tt\r.  of  the  urine, 
or  change  the  ])ati(^nt's  position,  or  r;iise  his  ixdvis  and 
try  again.  Tlie  stduc  may  not  lie  IVit,  l)ecauso  it  is  of 
.small  .size,  or  has  become  ency.sted,  or  cntaiigli'd  in  a  I'old 


of  mucous  membrane.  A  guarded  opinion,  therefore, 
should  be  given,  and  a  further  examination  made  another 
day.  A  stone  may  be  known  to  be  present  by  the  peculiar 
ring  which  is  both  felt  and  heard  on  striking  it.  This 
ring  is  quite  unlike  the  sensation  given  to  the  sound  by 
its  coming  into  contact  with  phosphatic  deposits  on  a 
rotighened  or  fasciculated  bladder,  or  with  one  of  the 
pelvic  bones.  Ilaving  discovered  a  stone,  the  next  care 
should  bo  to  determine  approximately — 1,  its  jirobable 
size  and  composition  ;  2,  whether  it  is  free  or  encysted  : 
3,  whether  there  is  one  .stone  or  more ;  and,  4,  the 
condition  of  the  bladder  and  urethra.  1.  The  size  of  tin- 
stone can  be  ronghly  estimated  by  the  amount  of  resis- 
tance offered  on  pushing  it  before  "the  sound  or  bypassing 
the  sound  over  it,  and  by  feeling  it  through  the  rectum. 
Its  exact  .size  can  only  be  ascertained  by  seizing  it  with 
the  lithotrite,  the  distance  the  blades  are  then  apart  being 
indicated  by  the  scale  on  the  handle.  The  nnnjiosition  af 
the  stone  may  be  approximately  arrived  at  by  (a)  the 
character  of  the  ring  on  striking  it— the  clearer  the  ring 
the  harder  the  stone,  (6)  the  condition  of  the  .siuiace. 
which  is  rough  in  the  oxalate  of  lime,  smooth  in  the 
phosphatic,  (r)  the  re-actions  of  the  imue.  and  (t/).  the 
general  health  of  the  patient.  2.  A  .si!o;/c,  when  enci/stcd, 
is  always  felt  in  the  same  spot  in  the  bladder,  and  when 
seized  with  the  lithotrite  cannot  be  moved.  The  sound 
cannot  be  passed  all  round  it.  There  is  no  blood  present, 
and  the  symptoms  are  usually  less  severe,  and  are  not 
increased  by  exercise.  3.  The  jiresehcc  of  a  second  stone 
can  only  be  determined  with  certainty  by  seizing  one  .stone 
with  the  lithotrite,  and  then  striking  the  other. 

Treatment. — The  stone  may  be  removed  by  crushing 
(Utliotrity),  or  cutting  [lithotomy).  In  adults,  lithotrity, 
with  but  few  exceptions,  should  be  the  rule.  In  children, 
up  to  twelve  (U'tourtecn  years  of  age.  lithotomy liasluthcrto 
been  the  recon-ni/.cd  operation  ;  but  1  believe  that  when 
the  excellent  results  obtained  by  Surgcon-]\rajor  Keegan 
and  others  come  to  bo  better  known,  that  even  in  very 
•young  children,  lithotritv,  as  in  adults,  will  also  be  the 
rule,  lithotomy  the  exception.  In  adults,  lithotomy 
should  bo  practised  in  place  of  lithotnty,  when,  1,  tlio 
.stone  is  very  large  and  hard  ;  and.  2.  wlicn  the  ru-ethra  is 
the  scat  of '  intractable  stricture.  A  large  .stone  if  solt, 
should  be  crushed,  and  a  hard  stone,  if  not  too  large,  is 
no  bar  to  the  operation.    Surgeon-Major  Keegau  has 
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cnishccl  a  mic  acid  stone,  the  fi'ag'iucnts  of  \vliicli  weiglied 
two  ounces  and  throe  quarters,  and  an  oxalate  of  lime  which 
weighed  one  oimce  three  drachms.  Ilard  stones  weighing 
above  an  ounce  had  better  be  removed  by  cutting,  unless 
the  Sm-geon  is  exj^erienced  in  lithotrity.  Cystitis  and 
kidney  disease  render  the  jirognosis  of  both  operations 
imfavoiu'ablo ;  but  in  these  affections  it  does  not  appear 
that  crushing  with  complete  removal  of  the  fragments,  is 
attended  with  more  risk  than  is  lithotomy.  A  large 
prostate  renders  lithotrity  difficult  no  doubt,  but  does  not, 
as  a  rule,  contra-indicate  it.  .Stricture  of  the  tu'ethra 
is  only  an  impediment  to  lithotrity  when  it  cannot  be 
dilated.  _  The  conditions,  howeverj  most  favourable  for 
success  in  lithotrity  are,  as  well  expressed  by  Sir  Homy 
Thompson,  "a  capacious  and  not  very  tender  urethra, 
a  bladder  capable  of  retaining  three  or  four  ounces  of 
■urine,  absence  of  ordinary  signs  of  renal  disease,  and  fair 
general  healtli." 

Lithotrity,  LiTiiOLArAXY,  on  Bigelow's  orEiiATiox, 
consists  in  crushing  the  stone  in  the  bladder,  and  removing 
the  whole  of  the  fragments  tlu-ough  a  large  (evacuating 
catheter.  Eormorly,  it  was  taught  that  tlie  presence  of 
the  hthoti-ite  in  the  Ijhulder  for  more  than  a  few  minutes 
at  a  time  ^\-a.s  productive  of  great  irritation,  and  it  -was 
consequently  advised  that  the  crushing  of  the  stone 
should  be  extended  over  several  sittings  of  only  a  few 
minutes  each,  and  the  fragments  allowed  to  be  passed  by 
the  natural  efforts  of  the  patient.  To  Professor  Bi  gelow 
IS  undoubtedly  due  the  credit  of  having  enunciated  the 
principle  tliat  the  bladder  is  not  so  intolerant  of  instru- 
ments as  was  formerly  supposed,  and  that  it  was  to  tlic 
pr(_'sonce_ol^  the  fragments,  rather  than  to  the  lithotrite, 
that  the  irritation  should  bo  ascribed. 

77/.  o/,m,^/„;,._Tho  patient  having  been  prepared  for 
the  operation  by  carefid  attention  to  tho  general  hea,lt]i 
rest,  and  sucli  local  means  for  allaying  clironic  cystitis  as 
were  pointed  out  under  that  liead,  should  be  idac'ed  und.T 
ai,  ana.sthe  with  the  pelvis  raised  a,  few  inches,  the 
thighs  sliglitly  apart,  and  the  kne.,s  supported  on  a  pillow, 
lie  .should  be  well  wrapped  up  in  blankets  to  avoid  a 
chill.  A  lew  ounces  of  urine  in  tho  bladder  is  di'sirabk" 
It  necessary,  mcise  the  meatus  (a  .strictur..,  if  pros.mt; 
.shou  d  have  previously  been  dilai..d),  warn,  a,nd  oil  the 
bthotnte,  and  pass  It  witli  all  gentleness,  letting  it  glide 
by  Its  own  weight  t]n■oug]^  the  spongy  and  menTbraneous 
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portion  of  tlie  lu-etlira,  and  do  not  depress  tlie  handle 
till  the  blades  have  reached  the  prostate.  Then  bring  the 
shaft  to  an  angle  of  85°  with  the  horizon,  and  it  will  glide 
through  the  prostatic  irrethra,  over  the  trigone  of  the 


Fig.  201. — Thompson's  Lithotrite. 

bladder,  and  may  possibly  be  felt  to  graze  the  stone.  The 
blades  now  rest  in  the  lowest  part  of  the  bladder  and 
point  upwards  (Fig.  202).  Hold  the  handle  tightly  with 
the  left  hand,  and,  without  moving  the  instrument,  open 


Fio.  202. — Lithotrite  in  situ. 
(Fnmi  Liston's  Surgery.) 


the  male  l)la,d(>bv  dra,wing  out  the  whcol-shapcd  end  wit 
the  right  hand,  "rauso  a  few  seconds  to  allow  the  currcu 
set  up  in  the  urine  bv  this  movement  to  subside,  ine 
gently  press  in  the  male  blade,  and  the  stone  will  pri 
bably  be  cauglit.   1 1'  so.  continue  the  ]irossure  on  the  \\he< 
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to  retain  fho  stone  between  tlie  blades,  wliilst  tbe  button  is 
moved  by  the  tliiimb  to  con^-ert  the  sliding  into  the  screw 
movement.  Eotate  the  instrument  slightly  to  make  sure 
that  the  mucous  membrane  is  not  caught  by  the  blades ; 
slightly  depress  the  handle  to  raise  the  blades  from  the 
wall  of  the  bladder,  and  screw  home.  The  .stone  will 
probably  be  felt  to  crack  and  break  into  fragments.  If  the 
stone  cannot  be  seized  in  this  way,  sy.stematically  explore 
the  bladder  thus  : — Open  the  blades  and  rotate  45  degrees  ; 
pause  and  close.  Do  this  first  to  the  right,  then  to  the  left. 
Then  raise  the  blades  .slightly  by  depressing  the  handle  ; 
rotate  alternately  to  right  and  left  90  degrees ;  firrther 
raise  the  blades  and  rotate  l3o  degrees.  Einally,  reverse 
the  blades  by  rotating  half  a  circle.  In  this  way  the 
stone  will  probably  be  found.  In  these  manaaivres  the 
blades  should  be  opened  before  rotating  them  in  order 
that  the  stone  may  not  be  displaced  by  the  male  tilade, 
and  after  rotating  a  pause  should  be  made  before  closing 
them  to  allow  the  currents  to  subside.  Having  crushed  the 
stone  and  larger  frag-ments,  withdraw  the  lithotritc,  first 
screwing  tight  home  to  ensure  clo.sure  of  the  blades  in  order 
to  prevent  laceration  of  the  urethra.  Next  introduce  a 
large  evacuating  catheter  (No.  16,  or  larger);  let  the 


Fici.  203. — Thomi)son's  improved  evaouator  ainl  trap. 

urine  escnpo  and  inject  two  or  throe  ounces  of  warm 
water.  7Vtta.c.h  the  aspirator,  pr(.!viously  filh^l  with  wat(!r  at 
a,  tem])i;raturc  of  98",  and  compress  the  india-rubbiu'  bulb, 
driving  some  of  the  water  into  the  bladder.  I^et  tlu^  bulb  ex- 
l^and  and  the  outward  (Uirrent  will  bring  av\  a,y  seiiui  ol'  the 
fragments  and  f/'V);'/.9,  which  will  Pall  into  tlie  nM'(;iveraiid  be 
])revented  from  i'(!turning  into  the  bladder  by  tlie  trap  (see 
Pig.  20:))  on  again  compressing  tlie  biiUi.    ( 'ontiiiue  com- 
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IDressing-  and  relaxing  till  the  fragments  cease  to  come 
away.  Then  if  any  are  felt  hj  the  evacuating  catheter, 
reintroduce  the  lithotrite,  or  a  smaller  one,  and  crush 
again  and  aspirate  as  before ;  repeating  this  till  all  the 
fragments  are  removed.  The  operation  frequently  lasts 
for  an  hour  to  an  hour  and  a  half  or  longer. 

After-treatment. — Opium,  if  no  serious  kidney  disease 
is  present,  may  be  given  ;  and  hot  hip-liaths  if  there  is 
much  pain.  If  there  is  'I'etention  the  catlieter  should  be 
used  at  regular  times,  or  tied  in,  if  passing  it  causes  much 
irritation  and  pain.  Complete  rest  for  a  few  days  or 
longer  should  be  enjoined.  If  cystitis  follows  the  o])era- 
tion  Sir  Henry  Thompson  strongly  recommends  a  weak 
injection  of  nitrate  of  silver  (gr.  i.  to  3  i.). 

After-coriijilleatiims. — 1.  Eigors  and  fever:  2.  retention 
of  urine  ;  3.  acute  cystitis  ;  4.  prostatitis  and  abscess,  and 
5.  orchitis  a,nd  epididymitis  occasionally  occur.  More 
rarely,  6.  htemorrhage ;  7.  suppression  of  urine,  and 
8.  phlebitis  of  the  prostatic  plexus  of  veins,  followed  by 
]iytcmia.  The  impaction  of  a  fragment  of  the  calculus 
in  the  urethia  (foi'merly  common  when  the  fragments 
were  left  in  the  bladder),  cannot  occur  if  the  bladder  has 
been  thoroughly  evacualed. 

Causes  of  death. — Death  may  occur  fronr  1.  Acute  ne- 
phritis ;  2.  Pvelitis  ;  3.  Cystitis ;  4.  Perforation  of  the 
bladder  ;  .5.  Peritonitis ;  6.  SapriPmia  or  pyaemia ;  or 
7.  Exhausti(m.  Put  a  fatal  termination  is  rare  except 
when  there  is  some  chronic  kidney  disease. 

LixnOTOMY,  or  cutting  for  the  .stone,  maybe  performed 
through  the  perineum  or  above  tlie  piihe^.  Perineal  litho- 
tomy may  be  done  in  many  ways  ;  the  lateral  as  usually 
pcrfonned,  nnd  the  median  will  only  be  described. 

Lateual  i.iTHOTOJCY. — The  patient  should  be  pre]iarod 
1)3'  rest  in  bed  for  a  few  days,  and  the  rectum  cleared  by 
a'mild  purgative  the  day  before,  and  by  an  enema  on  the 
morning  of  the  op(>ration.  Tlio  l)ladder  should  contain 
five  m-  six  ounces  of  urine,  or  if  the  patient  is  unable  to 
retain  so  much  an  iMpial  cpiantity  of  Avarn^  water  should 
bo  injected.  Ana>stheti/c  tlie  patient,  introduce  a  full- 
size  staff  with  a  groove  on  the  left  side,  into  the  bladder, 
and  trv  to  .strike'the  stone.  If  (he  st(mo  is  not  felt,  with- 
di-iiw  the  staff  and  pass  a,  sound.  If  still  unsuccessful, 
send  thi!  ])atient  back  to  bed  as  the  .stone  may  have  been 
])assed  i)er  uretliram  or  become  encysted.  If  felt  by  the 
sdiind,  re-iulrodiKT  llir  stalV.  but  do  not  operate untd  the 
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staff  itself  strikes  tlie  stoue  that  yoii  may  be  sure  that  the 
staff  has  passed  into  the  bladder,  and  is  not  in  a  false 
passage.  It  is  usual  to  ask  an  assistant  to  strike  the 
stone  also.  Xoxt,  place  the  patient  in  the  lithotomy 
position.  I.e.,  with  the  soles  of  the  feet  secured  in  the 
palms  of  the  hands  by  the  lithotomy  shackles,  and  bring 
his  nates  well  over  the  end  of  the  table.  Entrust  the  staff 
to  an  assistant,  who  should  hold  it  perpendicularly  with  its 
concavity  hooked  well  n-p  Tiudei-  the  pubes  and  exactlj^  in 
the  middle  line.  Seat  j'ourself  in  front  of  the  patient, 
and  having  introduced  the  left  forefingei'  into  the  rectum 
to  make  siu'e  that  it  is  empty,  and  to  induce  it  to  contract, 
enter  the  knife  (Fig.  204)  which  should  be  held  horizontallj'', 
a  little  to  the  left  of  the  middle  line  and  about  an  inch  and 


Fig.  204.— Lithotomy  knife. 


a  cpiarter  in  front  of  the  verge  of  the  anus,  and  carrj^  the 
incision  downwards  and  to  the  left  to  a  point  one-third 
nearer  to  the  tuberosity  of  the  ischium  than  to  the  margin 
of  the  anus.  Pass  the  left  forefinger  into  the  upper  angle 
of  the  wouTid  and  feel  for  the  staff  ;  divide  with  the  kiiife 
the  superimposed  tissues  ;  insert  tlie  finger-nail  into  the 
groove  in  the  staff,  the  back  of  the  iinger  being  to  the 
left ;  and  guided  by  the  nail  press  the  point  of  the  knife 
into  the  groove  just  in  frf)nt  of  the  membraneous  portion 
of  the  urethra  (Fig.  205).  Now  run  the  knife  with  tlie  point 
pressed  firmly  in  the  groove  onwards  into  the  bladder,  keep- 
ing its  blade  well  lateralizcdj  /.e.,  directed  downwards'and  to 
the  left.  Take  care  not  to  depress  the  handle  too  much  for 
fea,r  of  cutting  the  prostiite  too  widely,  nor  to  hold  it  too 
hoiizontal  lest  the  point  sli])  out  of  the  groove  and  pene- 
trate tlie  tissues  between  the  bkidder  and  the  rectum. 
Having  entered  the  Ijladihir,  slightly  enlarge  the  woun(i 
in  the  iirostate  in  withdrawing  tlie  knife,  aVid  pass  the  left 
for(jfiiiger,  which  is  in  the  W(nind,  (niwards  along  the  staff 
into  the  bladder.  I  f  the  stone  is  felt  by  tlie  linger  ask 
tlie  iissistant  to  withdraw  the  stalf.  Take  the  forceps  in 
tlie  right  ha.nd,  i)a,ssth(!m  along  the  left  ibrefinger  towards 
the  blailder,  a,nd,  on  withdrawing  the  hn-ei',  oiien  the 
blades,  and  the  stone  will  i>robablv  be  ilriven  l>v  th(> 
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gush  of  urine  between  them.  Having  assured  yourself 
that  the  stone  is  _grasi3ed  by  the  forcei^s  in  its  smallest 
diameter,  extract  it  by  making  traction  downwards  and 
backwards  in  the  axis  of  the  pelvic  outlet.  Ee-introduce 
the  finger  into  the  bladder  to  ascertain  whether  there  may 
not  be  another  stone,  and  if  in  doubt  use  the  seurchei'. 
Inject  two  or  three  syiingefuls  of  cold  watei-  into  the 


Fig.  205. — Parts  out  in  lithotomy. 
(From  Fergusson's  Surgery.) 


bladder  ;  dust  the  wound  with  iodoform  ;  apjily  no  (h'css- 
ings ;  tie  the  legs  together  if  the  patient  is  a  child,  and 
send  him  back  to  bed  as  qiiicklj-  as  i3ossiblo.  If  there  is 
hn?morrhage,  tie  any  bleeding  point  which  is  seen,  or  if 
the  blood  comes  from  the  deep  i)ayt  of  the  wound,  intro- 
duce the  petticoated  tube  (Fig.  206),  assuring  yourself 
that  the  end  is  in  the  bladder  by  injecting  -water  and 
passing  a  probe  through  it.  Tlicu  plug  iirmly  round  with 
strips  of  lint  between  the  petticoat  and  the  tube. 

At  Guy's  Hospital  lateral  lithotomy  is  performed  on  a 
straight  staff,  an  ojieration  known  as  Key's.  A  good 
descrii)tiou  of  the  nu-thod  will  be  found  in  Bryant's 
Surgery. 

The  structures  dirided  in  the  Ojyeratio)!  are — 1,  the  skiu; 
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2,  the  sui^erficial  anil  cleejj  fascia ;  3,  a  few  branclaes  of 
the  external  haamoiThoiclal  vessels  and  nerves ;  4,  the 
trausversns  jjerinei  muscle,  vessels,  and  nerve  ;  5,  a  few 
fibres  of  the  accelerator  urinte  and  levator  aui  muscles ; 
0,  the  compressor  urethrfe muscle; 
7 ,  the  membi'aneous  portion  of  the 
urethra  ;  and  8,  the  prostate. 

The   D.IXGERS    OF   THE  OPE- 

RATIOXS  are  :  —  A.  Before  tlw 
point  of  the.  knife  Juts  entered  the 
groove  in  the  staff — 1,  wounding 
the  rectiim,  either  from  cutting 
too  j)erpendicularly,  or  from  not 
having  had  it  cleared  out  by  an 
enema  ;  2,  wounding  the  arterj^ 
of  the  bulb  in  consequence  of 
beginning  the  incision  too  high, 
or  directing  the  point  of  the 
knife  subsequently  too  much 
upwards ;  and  3,  missing  the 
groove  in  the  staif.  B.  On  en- 
tering the  hkulder — 1,  letting  the 
point  of  the  knife  slip  out  of  the 
groove  in  the  staff  and  enter  the 
celliilar  tissue  between  the  blad- 
der and  rectum  ;  2,  cutting  the 
pudic  artery  from  holding  the 
knife  too  much  lateralized ; 
sending  the  point  of  the  knife 
through  the  posterior  wall  of  the 

bladder;  4,  cutting  the  prostate  too  widely,  and  dividing  its 
capsule,  whereby  tlie  urine  may  bo  extravasated  into'^the 
cellular  tissue  of  the  pelvis ;  ,5,  wounding  the  prostatic 
plexus  of  vonis;  G,  tearing  the  urethra  across,  and  so 
pushing  the  bladder  off  tlie  end  of  the  staff,  wliilst  trvin<''  to 
pass  the  finger  into  the  bladder.  (This  a,ccident  is"  duo  to 
not  making  the  o])ening  into  the  urotlira  large  enou'>'h 
and  IS  most  common  in  cliildreu  in  whom  the  tissues  are 
readily  lacorable)  ;  7,  making  too  small  an  incision  in  the 
jirostato  so  that  the  parts  are  bruised  or  torn  in  removing- 
the  stone,  and  infiiuinnatif)n  is  sot  U]) ;  8,  s(M/ingtli(>  Avails 
of  the  bladder  by  the  forceps.  Those  dau"'(-i's  mav  bi' 
best  avoided  by  observing  the  following  rules  ^1  "  foel 
the  stone  with  the  >it<tff  before  you  begin  the  opera- 
tion ;  2,  see  that  the  r(;ctuiu  is  empty,  a,nd  make  it  cou- 

H  .S 


Fig.  206.  — Petticoate.l  tube. 
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tract  by  introducing  the  finger;  3,  make  the  external 
incision  free  ;  4,  feel  hoth  edges  of  the  groove  in  the  staff 
with  the  finger,  and  place  the  i^oint  of  the  knife  between 
them  ;  5,  keep  the  point  of  the  knife  well  pressed  into  the 
groove  of  the  staff ;  6,  take  care  that  the  finger  is  pushed 
into  the  bladder  in  contact  with  the  naked  staff  ;  7,  do  not 
remove  the  staff  till  the  finger  touches  the  stone. 

The  difficulties  of  the  oiiemtion.  —  ln  adults  the  chief 
difficulty'  is  to  extract  the  stone  ;  in  children  to  get  into 
the  bladder.  A.  Tlie  difficidty  in  entering  the  bhtdder 
depends  chiefly  on— 1,  not  making  the  opening  into  the 
urethra  free  enough,  and  so  pushing  the  finger  between 
the  bladder  and  the  rectum ;  2,  a  deep  periiiermi  so  that 
the  finger  cannot  reach  the  bladder ;  in  such  a  case  a 
blunt  gorget  must  be  substituted  for  the  finger.  B.  The 
difjicidties  in  extracting  the  stone  are— 1,  the  stone  may  be 
too  large  ;  2,  it  may  get  behind  the  prostate  ;  3,  it  may  be 
lodged  in  the  pouch  in  the  upper  fundus ;  4,  it  may  be 
encysted ;  5,  it  may  break  or  crumble  up  ;  6,  it  may  be 
so  small  that  it  slips  from  between  the  blades  of  the 
forceps  ;  7,  there  may  be  an  enlargement  of,  or  tumour-  in, 
the  prostate,  whereby  the  urethra  is  greatly  lengthened  ; 
8,  there  may  be  some  rickety  or  other  deformity  of  the 
pehdc  bones.  When  the  stoue  is  behind  the  prostate, 
curved  forceps,  with  the  blades  turned  down,  must  bo 
used  ;  when  the  stone  is  above  the  pubes,  the  blades  must 
be  tm-ned  upwards,  the  handle  depressed,  and  the  stone 
pressed  down  by  the  hand  above  the  piibes.  When  too 
small  to  be  seized,  the  scoop  must  be  substituted  for  the 
forceps.  If  tlie  stone  breaks,  the  fragments  must  be 
removed  by  aid  of  the  scoop  and  syringe.  If  encysted  it 
may  be  scratched  out  with  the  finger-nail,  or  freed  with  a 
probe-pointed  bistoury.  If  too  large  to  be  extracted,  the 
wound  should  first  bo  slightly  enlarged ;  or  this  bemg 
.insufficient,  three  expedients  remain— 1,  to  make  an 
!  incision  in  the  opposite  side  of  the  prostate  ;  2,  to  crush 
the  stone  ;  3,  to  do  the  supra-pubic  operation.  The  farst 
of  these  is  probably  the  best.  To  overcome  the  difficult} 
„f  an  enlarged  pnkate,  the  blunt  gorget  must  be  used 
and  the  forceps  slid  along  it.  A  fibrous  tumour  m  the 
prostate  may  be  previously  shelled  out.  here  the  peMc 
(uitlet  is  too  small  to  allow  of  extraction,  supra-pubic 
lithotomy  must  be  done.  ^ 

Canses  of  dvuth   after   lithotomy. -I.  Diffuse  septic 
inlUiuiniation  of  the  'cellular  tissue  of  the  pelvis  due 
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either  to  infiltration  of  tlie  urine  from  too  free  cutting,  or 
to  bruising  of  the  parts  in  extracting  a  large  stone 
through  a  small  incision  ;  2,  peritonitis  clue  to  the  spread 
of  the  inflammation  to  the  peritoneum,  or  a  wound  of  the 
hack  of  the  bladder ;  3,  shock  from  too  prolonged  an 
O2)eration ;  4,  exhaustion  from  primary  or  secondary 
hiemorrhage ;  .5,  blood-i3oisoning,  due  to  the  absoriotion 
of  the  products  of  pirtref action  (saprteniia) ,  or  to  septic 
phlebitis  of  the  prostatic  plexus  of  veins  and  pysemia, 
6,  cystitis  ;  and  7,  sui^i^ression  of  urine.  The  state  of  the 
kidneys  is  of  the  most  serious  import.  Where  these  are 
healthy  as  in  children,  lateral  lithotomy  is  one  of  the 
most  successful  operations  in  surgery  ;  but  in  adults  in 
whom  grave  kidney  mischief  often  exists,  it  is  liable  to 
be  followed  by  one  or  more  of  the  above  complications, 
especially  cKifuse  pelvic  inflammation.  Thus,  in  boys, 
when  death  occurs  it  is  generally  the  result  of  some  one 
of  the  accidents  liable  to  occur  during  the  operation  ;  in 
adults  the  cause  is  usually  dependent  primarily  on  kidney 
mischief. 

The  after-tredtment  is  very  simple,  and  consists  in  little 
more  than  keeping  the  patient  clean,  and  in  regulating 
the  secretions  and  diet.  Adirlts  may  be  ]3laced  on  a 
mattress,  with  a  hole  opposite  the  perineum,  for  the  jnir- 
pose  of  letting  the  urine  drain  through.  During  the  first 
few  hours  it  is  essential  to  see  that  the  wound  is  free. 
Should  the  urine  not  escape  from  it,  it  is  probably 
plugged  with  a  clot  of  blood ;  the  finger  must  then  be 
jiassed  into  tho  wound,  or  if  a  tube  has  been  introduced, 
this  must  be  cleared  by  a  probe.  From  the  third  to  the 
fifth  day,  in  consequence  of  inflammatory  swelling,  more 
or  less  of  the  urine  is  passed  by  the  urethra,  l)ut  as  this 
swelling  subsides,  the  great(;r  ]3a'rt  may  again  ])ass  by  the 
wound  ;  more,  however,  is  gradually  passed  by  the  natural 
way  and  loss  by  the  wound,  as  the  latter  slowly  heals. 
Should  secondary  htemorrhage  occur,  the  wound  'must  be 
plugged  ;  or  if  this  fails  to  an  est  it,  perchloride  of  iron  or 
the  actual  cautery  nuist  ho  used.  For  tlio  treatment  of 
tlie  other  complications  see  Cellulitis,  I'oritonitis,  t^c. 

Median  lttmotomy.— Pass  a  staff,  gi'oovod  on  its 
convexity,  into  tlie  bladder,  and  with  tire  hd't  forefin"'er 
in  tlio  rectum,  feel  for  the  a^iox  of  th(!  i)rostate.  Mako^xu 
incisifni  with  a  straight  bistoury,  with  its  back  towards 
the  rectum,  in  the  median  line  of  the  i)oriu(nim,  beginnino- 
about  half  an  iiieli  in  front  of  tlie  anus.    Enter  the  )K)int 

s  s 
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of  the  knife  into  tlie  groove  of  the  stalf  juwt  iu  front  of  the 
prostate,  notching  the  apex,  and  cut  a  little  upwards, 
opening  the  membraneous  portion  of  the  urethra.  _  With- 
draw the  knil'c,  slightly  enlarging  the  external  incision 
upwards  if  necessary,  and  pass  a  long  bulbous  probe- 
along  the  groove  of  the  staff  into  the  bladder.  Withdraw 
the  staff,  and  gently  work  the  forefinger  into  the  bladder 
along  the  probe,  thus  dilating  the  prostate.  Extract  the 
stone  in  the  usual  way.  The  operation  is  suitable— 1. 
For  small  stones  or  foreign  bodies ;  2.  When  it  is  im- 
portant that  there  should  be  but  little  loss  of  blood  ;  3. 
Eor  the  removal  of  new  growths  ;  and  -1 .  For  exploring  the 
bladder  in  doubtful  cases  of  disease.  All  the  cutting  is 
done  entirely  iu  the  median  line  where  no  vessels  exist ; 
the  deeper  parts  of  the  wound  are  merely  dilated,  not  cut. 

Supra-pubic  lithotomy   consists    in    openmg  the 
bladder  between  the  pubes  and  the  peritoneal  fold.    It  is 
the  method  that  should  be  employed  for  the  removal  of 
very  large  stones,  and  for  certain  forms  of  tumoiu-  m  the 
bladder.    First,  pass  an  incba-rubber  bag  into  the  rectum, 
and  cblate  it  with  water,  and  distend  the  bladder  with  a 
weak  antiseptic  solution ;  it  will  then  rise  well  into  the 
abdomen  and  appear  as  a  prominent  tumour,  didl  to  per- 
cussion above  the  pubes.    IMake  an  incision  m  the  nuddle 
line  immediately  above  the  symphysis,  and  having  care- 
fully divided  on  a  director  the  tissues  forming  the  huea 
alba,  expose  the  wall  of  the  bladder  by  gently  separating 
the  fatty  tissue  that  lies  in  front  of  it  with  the  fanger  or 
director,  avoiding  the  peritoneal  fold  and  it  possible, 
the  large  veins  which  ramify  m  this  situation,  ihe 
bladder  having  been  fixed  by  inserting  a  sharp  hook  mto 
its  walls,  make  an  incision  into  it ;  introduce  the  fanger 
to  ascertain  the  size  of  the  stone ;  onlai;g-e  the  woimd.  it 
necessary,  by  cutting  on  a  director  towards  the  pubes,  and 
extract  the  stone  by  the  finger  and  .sco.ip   or  by  the 
forceps.    The  wound  in  the  bladder  may  bo  left  open  and 
the  patient  placed  on  his  side  to  ensure  an  eihciont  di-ain 
and  prevent  the  tissues  being  infiltrated  witli  urmc;  or 
it  luav,  if  the  bladder  and  urine  are  healthy,  bo  closed  by 
suture,  and  a  full-si/.od  catheter  tied  in  the  urethra 

Calculus  m  the  KEJtALE  bladder  is  much  less 
common  than  in  the  male,  a  fact  in  great  part  due  to  the 
sliorter  and  more  dilatable  urethra  in  wonien.  to  the 
absence  of  a  prostate  and  consequent  exeniptiou  of  the 
female  from  chronic  retention  and  phosphatic  deposits, 
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The5mavat  times  be  sWated  by  vascular  growth,  lu 
the  urethra,  by  uterine  disease,  and  by  l^y^^n'^- ^^^i^^ 
Trratment  —1  When  the  stone  is  small,  rapid  cliiatation 
of  th  Shra  with  the  three-bladed  dilatoi;^or  di^ess^^^^^ 
foroeiDS  is  the  best  method  of  extraction.  2.  ^  hen  o± 
a  .ef  s£e  (aboye  three-quarters  of  an  inch  m  children 
a  d  ine  inch  in  adiilts,)  lithotri  y  with  removal  of  he 

frao-ments  at  one  sitting  should  b«  ^^^^^  S° 

1  i-e  for  removal  by  dilatation,  and  the  bladder  s  too 
iontTacted  to  allow  of  crushing,  vagmal  lithotomy  shou^^d 
be  imdertaken.    4.  When  very  large,  the  supra-pubic 

^^?St/^SS^:^Place  the  pat-t  in  the  lithotomy 
position,  and  expose  the  antenor  wall  of  the  ^^gma  by  a 
duck-bi  1  speculum.  Seize  the  stone  with  a  pair  of  fine 
lono-  forceps  passed  through  the  urethra,  and  press  it  on 
ItanteriorN-aginal  wall.  Cut  through  the  vaginal 
wall  in  the  middle  line  on  the  stone  from  behind  for- 
wards stopping  short  of  the  cervix  uteri  posteriorly  and 
The  urethra  anteriorly.  Pass  the  lithotomy  forceps 
through  the  wound,  and  place  the  stone  between  then 
blades  with  the  forceps  already  grasping  it  m  the  bladdei 
and  extract  it  through  the  wound.  .  . 

Slow  dilatation,  and  dilatation  tuith  tnnsion  {urethral 
miiotomy)  are  verv  liable  to  be  followed  by  incontinence 
of  urine,  esp(;cially  in  the  case  of  female  children. 

Incontinence  of  ubine.— The  involuntary  escape  ot 
Tirlne  from  the  bladder  may  occur  under  several  conditions. 
Thus— 1   The  urine  may  dribble  away  as  fast  as  it  enters 
the  bladder,  in  conseciuenco  of  paralysis  of  the  sphincter 
vesicae  and  iiiabilitv  to  close  the  urinary  outh't  [Iruerncm- 
tiimire).  2.  The  urine  maybe  ])ass(Hl  involuntaTily  during 
sloop  without  any  organic  change  in  the  urina,ry  a^iara- 
tus  being  discoverable  {nodnrnal  or  ac.tm-  tiiconlint'iia-, 
Erichson).    :5.  The  urine  may  constantly  lh)w  a,wa,y,  in 
consnrnunico  of  the  bladder  being  ovcr-distonded  (as  the 
result  of  obstruction  to  the  outflow)  and  capable  of  hold- 
in"- no  more  (rcir'/zC/o/i  Willi.  iiKUwtincnri',  or  /alfi'  inroiiti- 
vnicr).    Tliis  last  condition  lias  already  been  described 
undei-  nAmrti.on  of  Uriiu;  and  the  iin].orta,uce  of  recogniz- 
ing that  it  is  one  of  the  nature  of  retention  rather  than 
oE"incontinence  cannot  bo  too  strongly  insisted  upon. 
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Wlienever,  therefore,  the  jiationt  complains  that  he  is 
unable  to  hold  his  water,  or  that  it  is  continually  dribhlin;^ 
away,  an  over-distended  bladder  should  be  suspected,  the 
abdomen  examined  for  such,  and  a  catheter  jjassed. 

True  ■incontinence  of  urine  is  very  rare.  In  mules,  it 
may  be  due — 1 ,  to  a  peculiar  form  of  enlargement  of  the 
middle  lobe  of  the  jorostate,  whereby  the  ui-ethra  is 
rendered  patent  instead  of  being  obstructed  as  is  more 
commonly  the  case  in  enlarged  prostate ;  2,  to  a  like 
patency  of  the  urethra  from  the  proj  ection  of  a  calculus 
at  the  neck  of  the  bladder  or  from  a  prostatic  calculus  ; 
3,  to  disease  or  injurj^  of  the  spinal  cord,  implicating  the 
lumbar  enlargement,  and  inducing  the  bladder  to  become 
so  contracted  and  thickened  that  it  cannot  hold  any 
urine.  In  females  it  may  be  due — 1,  to  oyer-dilatation  of 
the  ru'ethi-a,  as  in  extracting  a  calculus  from  the  bladder ; 
2,  injury  of  the  ]5arts  during  partmition ;  and  3,  to 
vesico-vaginal  fistula.  The  treatment  consists  in  removing 
the  cause,  or  if  this  is  impracticable,  in  rendering  the 
patient's  condition  as  comfortable  as  possible  imder  the 
circumstances  by  a  urinary  convenience. 

Nocturnal  or  active  incontinence  generally  occiu'S  in 
chikben,  and  must  be  distingmshed  from  the  involimtary 
passage  of  urine  which  is  an  occasional  symptom  of 
thread-worms,  calculus,  long  prepuce,  or  gi-owth  in  the 
bladder.  In  noctm-nal  incontinence  proper,  beyond  that 
the  child  wets  his  bed,  no  sign  of  disease  of  any  kind  is 
discoverable.  Treatment. — Presupposing  that  the  absence 
of  thread-worms,  calculus,  long  prepuce  and  gi-owth  in 
the  bladder  has  been  determined,  the  treatment  should 
consist  in  tonics,  cold  baths,  and  the  administration  of 
belladonna  in  increasing  doses  till  spiiptomsof  belladonna 
poisoning  appear.  The  child  should  lie  on  his  side,  not 
on  his  back,  and  be  awakened  at  regular  intervals  to 
pass  water.  I  have  found  the  continuous  galvanic  current 
of  service ;  one  polo  should  be  applied  over  the  urinary 
centre  in  the  bnnbar  region,  the  other  to  the  perineum. 
In  obstinate  cases,  8ir  Henry  Thonijisou  advises  the 
application  of  a  solution  of  nitrate  of  silver  (10  gTains  to 
the  ounce)  to  the  neck  of  the  bladder. 

HyUMATURIA  or  bloody  urine  is  generally  a  symptom  of 
disease  or  injury  of  the  urinary  organs,  b\it  may  also 
occur  in  certain  constitutional  conditions,  as  scurvy,  jnir- 
pura,  the  haMuorrhagic  diathesis,  and  in  some  fevers. 
AVlieu  blood  is  present  in  large  quantities,  the  urine  will 
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<]„„„l,taej,  of  T»nc>,  s  .tote  °    \7°^\,,,„,<,,l  by  urate., 

3— 'aTbi^c^i^-  if  l^od  is  r--;^, 

.viU,  of  course,  be  detected  m  the  urme  if  blood  is  present 

Z^of  ike  yoo..-The  blood  may  coino  froiii-1,  the 
kidnevornreter;  2,  the  bladder  or  P^^^ate    and  3^  ^ 
ru-ethra.    Whe>,  from  iM  hdne;/  or  irretcr^t  ^^^J^ 
to  (a)  iniiu-Y,  (i)  congestion  or  inflammation,  ^c)  LngM  ^ 
lyeaU  (r )  the  idmimstration  of  tnipentme  or  the  apph- 
StSn^ol a^cantharide.  blister,  (.)  the  P-^ence  o    a  jmra- 
site,  the  Bilharzia  hrematohia,  m  the  pelyis  of  the  hiclnej 
(/)  the  impaction  or  passage  ot    a   calciilns,     /)  the 
passing  of  a  catheter  up  the  urethra,  or  {  >)  mal  gnant 
fee.     When  from  theUadder  or  proslate  it  may  be  dtie 
to  {«)  iniury,  (ij  calculus,  (c)  cystitis  or  prostatitis,  or  [d] 
v^l  ous  or  malignant  growths.    117k-»,  from  the  urethra  it 
mi   be  due  to  M  minry,  {h)  gonorrhoea  or  chancre, 
cferectile  8TOwths,V0  -Icnlus,  (.)  rupture  of  the  corpas 
spongiosum  in  chordee  or  sexual  intercourse. 

]>k,mwsis.—V,M  from  the  urethra  comes  before  the 
urine,  is  freriuently  pure,  and  may  continue  flowing 
between  the  acts  of  micturition.  Prom_  the  Uadder  or 
n>ro^tate,\i  -enerally  comes  after  the  i inn o  or  ttie_  urine 
contaius  more  blood  at  the  end  than  at  the  bogmning  ot 
micturition;  it  is  <.ften  chitted  from  rcniammg  some 
time  in  the  bladder,  and  the  urine  tlu-n  is  ot  a  porter-iiko 
colom-.  From  the  hidM-y  it  comes  with  the  urine,  with 
which  it  is  intimately  mixed.  Th(!  urine  may  then  ccni- 
tain  blood-casts  of  the  renal  tubes,  or  when  it  comes  Irom 
the  iirder,  hbrinoiis  casts  ol'  the  ureter. 

The  Iretdment  resolves  itself  into  remedynig  where 
possible  the  cause  (see  Dine.asr^i  of  Kidiwij,  Jilodder,  &c.). 
When  clots  ar(!  colle(;ted  in  th(!  bladder,  they  may  bo 
washed  out  with  a  stream  of  water ;  but  when  thc^y  are 
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decomposing,  it  may  be  necessary  to  o-pei\  the  bladder 
thxoagh  the  perineum  and  remove  them. 

DISEASES  OP  THE  PROSTATE. 

Acute  prostatitis. — Causes. — Generally  gonoiTha?a, 
or  .stricture  of  the  urethra  ;  less  frequently  cystitis,  im- 
pacted calculus,  and  passage  of  instrimients.  Occasion- 
ally in  gouty  subjects  it  appears  to  occiu'  idiopathically, 
or  as  the  result  of  sexual  excesses  or  of  masturbation. 
Symptoms. — Micturition  is  frequent,  and  attended  with 
pain,  especially  at  the  end  of  the  act;  there  is  throbbing 
and  continuous  pain  in  the  perineum  and  neck  of  the 
bladder,  and  pain  during  defalcation.  When  examined 
by  the  finger  in  the  I'ectum,  the  prostate  is  foimd  hot. 
swollen,  and  painful,  and  the  passage  of  a  catheter 
causes  great  pain.  The  febrile  distru-banco  which  accom- 
panies it,  is  perhaps  ushered  in  bj^  rigors.  Terminations. 
— Eesolution,  abscess,  or  chronic  inflammation.  Treat- 
ment.— Six  or  more  leeches  to  the  perineum ;  hot  hip- 
baths ;  hot  poultices  to  the  perineum  ;  and  a  piu-gative  at 
the  onset,  followed  by  alkaline  medicuies.  _  A  catheter  is 
only  to  be  passed  if  there  is  retention  of  urine. 

Abscess  of  the  prostate  is  generally  preceded  by 
acute  inflammation ;  but  chronic  abscess  may  be  produced 
by  catheterism  in  chronic  enlargement  of  the  organ. 
Acute  abscess  may  be  suspected,  when  in  the  course  of 
acute  prostatitis  rigors  and  retention  of  urine  f^uperveue. 
fluctuation  can  at  times  bo  felt  through  the  rectun;.  but 
the  abscess  is  generally  first  discovered  on  imssmg  a 
catheter  for  the  relief  of  the  retention  of  lumc.  when  a 
quantity  of  pus  escapes  from  the  urethi-a.  At  tmies  the 
abscess  "may  burist  into  the  rectum  or  perineiuu.  Treat- 
ment.—Fvcg  incision  in  the  middle  line  of  the  perineum 
to  let  out  the  ]ius.  When  tlie  ]ms  forms  around  the 
prostate  instead  of  in  its  substance,  a  ]wrij>rosfafic 
abscess  is  said  to  have  occurred.  The  caiise,  synqitoms, 
and  treatment  are  similar. 

CiruoNic  prostatitis  generally  occiu-s  as  a  sequel  to 
the  acute.  The  svmptoms  are  similar  but  of  much  less 
intensity;  and  thci'o  is  a  glairy  discharge  with,  somctnne.s 
a  droll  "or  two  of  blood  in  it.  The  urine  is  cloudy  ami 
coiilaius  pus.  Nocturnal  emi.ssions  arc  frequent.  It  the 
inllannnation  is  not  relieved  cystitis  may  follow,  and  the 
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bocTily  and  mental  healtli  become  seriously  imiiaired. 
Treatment.— Blisters  to  the  perineum,  gentle  laxatives, 
tonics  especially  iron,  change  of  air  or  a  sea  voyage,  sea- 
bathing, a  generous  diet,  and  the  avoidance  of  stimulants,^ 
horse- exercise  and  sexual  indulgence.  The  application  of 
nitrate  of  silver  to  the  prostatic  urethra  is  recommended 
by  some  Surgeons  when  there  are  nocturnal  emissions. 

HYrEETEOPHY,  Or  chronic  enlargement  of  the  prostate, 
must  be  carefully  distinguished  from  the  enlargement 
due  to  inflammation.  It  seldom  occru'S  under  the  age  of 
fifty  or  sixty,  and  is  a  common,  though  not  an  invariable, 
disease  of  old  men.  It  may  be  due  to  hypertrophy  of 
all  the  tissues  forming  the  prostate;  or  the  glandular. 


Fia.  207. — Eiilargeiiieut  of  tlic  middle  lobe  of  the  prostate. 
(From  St.  Bartholomew's  Hospital  Museum.) 

muscular,  or  fibroiis  tissue  only  may  be  affected,  then 
often  forming  distinct  masses  in  the  substance  of  tlie 
<jrgan.  The  enlargement  ]na,y  involve  the  avIioIc  jjrostate, 
or  may  be  confined  to  one  or  other  of  tlio  lateral  lobes  or 
to  the  so-called  middle  lobe.    The  rat/.n-.t  are  not  known. 

The  cff'ects  of  chronic  enlargement  of  the  jirostato  are 
very  .serious  when  the  out-How  of  urine  is  impeded, 
.similar  changes  occurring  in  the  bladder,  ureters  and 
kidneys  as  described  under  stricture.  The  bladder  behind 
the  enlargement  forms  a  ])(iiicli  in  which  some  urine  may 
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remain,  after  each  act  of  micturition,  iinexpelled,  and 
there,  mixed  with  pus  and  mucus  from  the  walls  of  the 
inEamed  bladder,  undergoes  decomposition,  probablj' 
owing  to  the  action  of  micro-organisms,  the  urea  being 
converted  into  carbonate  of  ammonia,  and  the  phosphates, 
in  consequence,  precipitated.  .  . 

,S?y«-i«<ovns.— Increased  frequency  of  micturition,  espe- 
cially at  night ;  inabibty  to  propel  the  stream  to  the  sanie 
distance  as  formerly,  owing  to  the  muscular  fibres  of  tlie 
bladder  being  involyed  in  the  disease ;  and  dithculty  in 
commencing  the  act.  Later,  the  bladder  is  imperfectlv 
emptied;  the  retained  urine  becomes  ammoniacai  and 
alkaline  in  re-action  ;  cystitis  is  set  up,  and  retention  of 
lu'ine  may  finally  occiu-. 

Diaqnosis.— These  symptoms  may  depend  upon  caiises 
other  ^than  enlarged  prostate.  It  is  only  by  a  physical 
examination  thatUe  nature  of  the  disease  can  be  accu- 


FiQ.  208. — Coudee  catheter. 


rately  made  out.  On  introducing  the  finger  m  the  rectum 
the  prostate  is  felt  enlarged,  unless  the  middle  lobe  only 
is  involved.  On  passing  a  catheter  no  obstruction  is  met 
with  in  the  urethra  ;  /.r.,  the  catheter  passes  six  or  seven 


oo9_  —  lii  coiuldo  catheter. 


inches  withmit  meeting  with  any.  and  then  has  to  bo  well 
depressed  before  it  can  be  made  to  enter  the  b  adder  Oi 
an^  ordinary  catheter  may  not  be  long  enough  o  enter  the 
bladder,  and  a  prostatic  .■atheter  may  have  <^^.  l'*^  "[^^ 

Trcatwcnt-Iu  the  early  stages,  as  long  as  the  biacWci 
can  bo  completolv  emptied  by  the  patient  s  own  eftoit.^ 
the  t  eatmei  t  should  be  directed  to  improving  the  gencial 
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he.altli.  If  it  is  found,  after  wrhie  has  been  passecT,_tliat  the 
bhulder  still  retains  some  ounces,  then  catheterization  imist 
be  commenced.  A  soft  catheter,  or,  when  the  middle  lobe 
is  enlarged,  a  condee  or  bi-coudee  (Figs.  208,  209),  should 
be  used  at  regular  intervals,  and  anj^  cystitis  which  may 
exist  should'be  treated  as  abeady  described.  As  the 
disease  advances  the  passage  of  the  catheter  may  cause 
a  very  irritable  condition  of  the  bladder.  Under  such 
circumstances  it  becomes  a  question  whether  the  bladder 
should  be  tapped  above  the  pirbes,  and  a  cannula  kept 
permanently  in;  or  whether  an  incision  in  the  middle 
line  of  the  perineum  should  be  made  to  drain  the  bladder. 
I  prefer  the  latter  method.  When  retention  occurs,  and 
it  cannot  be  relieved  by  a  catheter,  the  bladder  must  be 
tapped  above  the  pubes.  Eecently,  the  obstruction  has 
been  overcome  by  punching  out  a  piece  of  the  prostate 
with  an  instrument  invented  for  the  purpose,  and  by 
boring  a  new  channel  with  the  galvano-cautery.  Suffi- 
cient trial,  however,  has  not  yet  been  given  to  these  plans 
to  pronounce  an  opinion  on  their  merits. 

TuBEiiCLE  ov  THE  TROSTATE  muy  occur  in  the  course 
of  general  tuberculosis,  or  in  connection  with  tubercuhir 
disease  of  the  genito-urinarj-  tract.  It  gives  rise  to  in- 
flammation, and  sometimes  suppuration,  in  or  about  the 
organ ;  but  its  diagnosis  will  depend  on  the  presence  of 
tubercle  in  other  parts,  as  the  testicle,  bladder,  vesiculco 
seminales,  etc. 

Maligxaxt  disease. — Carcinoma  in  the  old,  and  sar- 
coma, in  the  young,  mn,y  occur  in  the  jirostate,  l)ut  both 
are  rare.  Pain,  increased  frequency  in  micturition,  with 
passage  of  blood,  often  pure,  at  the  end  of  the  act ;  the 
presence  in  the  urine  of  shreds  of  the  growth  ;  the  detec- 
tion in  the  rectum  of  a  swelling  of  the  prostate  of  unequal 
consistency  and  of  rapid  growth  ;  enln.rgomont  of  the  lum- 
bar and  often  also  of  the  inguinal  glands  ;  and  wasting 
and  cachexia,  are  the  symptoms  b_y  which  it  may  hf, 
known.  The  trealmeiit  can  only  bo  palliative;  i.e., 
morphia  to  siil)due  pain,  astringents  to  check  h.Tmor- 
rhage,  and  catheterization  or  supra-]iabic  puncture  to 
relievo  retention. 

Prostatic  calculi  are  often  found  in  abundance  in 
the  prostate  of  old  men  in  the  form  of  small,  brown, 
seed-like  bodies.  Tlusy  are  composed  of  phosphates,  with 
a  little  carbonate  of  lime  and  a  largo  ]m)])(n'tioTi  of 
animal  matter,  and  are  believed  to  Ik;  formed  by  tho 
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inspissation  of  prostatic  secretion,  and  tlie  subsequent 
deposit  upon  it  of  tlie  earthy  salts.  Usually  they  give 
rise  to  no  symptoms ;  but  occasionally  one  or  more  encroach 
upon  the  urethra,  and  may  attain  such  a  size  as  to  project 
into  the  bladder,  then  causing  painful  and  frequent  mic- 
turition, involuntary  erections  and  escape  of  semen  or 
perhaps,  retention  or  incontinence  of  urine.  A  grating 
sensation,  but  no  true  ring,  maybe  ebcited  on  the  passage 
of  a  sound.  Treatment.— \J\\\eBfi  the  symptoms  are  severe, 
the  calculi  are  better  left  alone  ;  but  should  one  or  more 
attain  a  large  size,  or  give  rise  to  retention,  &c  ,  they  should 
be  removed  through  a  median  incision  m  the  perineum. 
Extraction  by  the  lu'ethral  forceps  is  not  likely  to  suc- 
ceed; but  there  is  no  harm  in  trpng,  if  all  gentleness 
is  used. 

DISEASES  OF  THE  ITBETIIIIA. 

Simple  uhethritis,  or  inflammation  of  the  urethra  of 
a  non-specihc  character,  may  be  due  to  injury,  ratheteri- 
zation,  gout,  the  irritation  of  worms,  the  abuse  of  alcohol 
or  contact  with  leucorrhooal  discharges.  ^,,,^Hs.-bimple 
inflammation  of  the  urethra  is  attended  by  a  catarrhal 
and  at  times,  by  a  muco-pmailent  discharge  and  except 
in  the  mildest  forms,  it  cannot  always,  without  takmg 
into  account  the  history  of  the  case,  be  ^^i^t^nguished  f  om 
gonorrhoea.  Like  the  latter  aftection  it  may,  though 
much  more  rarely,  be  complicated  by  cystitis,  pvostatit  >^ 
epididymitis,  nephritis,  synovitis  and  ophthahma.  ihc 
treatment  is  similar  to  that  for  gonorrhoea. 

GoNORimo.:Aisan  ii^ective,  and  P^'o^f  Pf^J^' 
flammation,  attended  by  a  nuico-purulent  -'^ 
■the  male  it  is  most  common  m  the  ^^^'^^f  7^  fom^^^^ 
in  the  vagina  and  about  the  vulva ;  but  it  max  att.ick 
any  mucous  membrane  exposed  to  contagion. 

hause  —In  the  male  it  is  nearly  always  due  to  ducct 
ooSn,  aid  in  the  female  it  is  also  ^;onnnon  y  con- 
liul  in  this  way  ;   but.  in  the  female,  it  ni.n  i^^ib^ 
be  developed      v.-r.  by  want  o    clcanllnc^^.  and  the  de 
c.nnposition  of  retained  and  foul  discharges. 

ionorrlux'a is  by  manv  regard.- 1  aN  a  .slice  no 
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rheiimatipm  find  sclerotitifi,  find  in  that  the  micro- organisnT 
{fjonococcus),  found  in  the  discharges  after  gehitme  cultiva- 
tion to  foiu-  generations,  will  set  up  a  similar  mflamiTiation 
in  any  mucous  memhrane  to  which  it  is  apphed.  In  the 
male,  gonorrha-a  usually  begins  in  the  mucous  membrane 
of  the  fossa  navicularis,  and  if  allowed  to  run  its  course, 
extends  backwards  along  the  urethra,  and  thence  may 
spread  to  the  prostate,  bladder,  and  testicle.  In  the 
female,  it  .usually  begins  about  the  vulva  whence  it 
may  extend  to  the  vagina  and  more  rarely  to  the  urethra, 
bladder,  and  uterus. 

,S'i/7;/j7fo7n.s.— Gonorrhoea  is  generally  divided  into  three 
stages.  In  the  first  stage,  usually  lasting  from  a  few  days 
to  a  week,  there  is  some  itching  about  the  external  meatus 
followed  by  a  yellowish- white  discharge.  _  In  the  second, 
or  acute  stage,  there  is  great  pain  on  urination,  a  thick 
yellowish-green  discharge,  and  redness  and  swelling  about 
the  lips  of  the  meatus.  In  the  third,  or  chronie.  stage, 
which,  when  prolonged,  is  known  as  cj/eet,  the  discharge 
becomes  thin  and  watery,  and  there  is  no  longer  pain  on 
urination. 

The  treatment  varies  according  to  the  stage  of  the  disease. 
Generally  it  may  be  said  that  at  the  onset  a  smart  purge 
should  be  given,  and  the  bowels  subsequently  kept  slightly 
relaxed  by  saline  aperients ;  whilst,  throughout  its  course, 
stimulants  of  all  kinds  must  be  withheld,  demulcent 
di'inks  freelj-  taken  to  dilute  the  urine,  the  parts  kept 
scrupulously  clean,  the  testicles  worn  in  a  suspensory 
bandage,  and  active  exercise  and  exposure  to  cold  and 
wet  avoided.  In  the  first  stage  the  so-called  abortive 
treatment  is  often  successful.  It  consists  in  the  use  of 
astringent  injections,  and  the  internal  administration  of 
such  drugs  as  copaiva,  cubebs,  or  sandal  oil.  An  excellent 
plan  is  that  suggested  hy  Mr.  (Jheyne  of  passing  a  bougie 
composed  of  iodoform,  oil  of  cucaljqitus,  and  oil  of  theo- 
broma,  into  the  uretlira  after  the  patient  has  passed 
water,  and  allowing  it  to  dissolve  there,  and  subsequently 
ejecting  freely  with  a  lotion  of  siilpho-carbolate  of  zinc. 
The  bougie  should  bo  repeated  if  necessary.  In  this  way 
the  disease  may  often  bo  cured  in  a  iv.w  days.  In  tho 
secorid  stage  most  Surg(!ons  rocoinuicnd  a  soothing  plan  of 
treatment,  rneroly  keeping  tho  bowels  relaxed,  and  giving 
such  medicines  as  hyos(;yanius,  bicarbonate  of  ])otash,  &c. 
UnUiss,  however,  the  inilammation  is  very  intense,  injec- 
tions of  suliDho-carbolatc  or  sulphate  of  zinc,  or  of  tannic 
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acid, maybe  safely  used  aucT  will  greatly  lessen  the  duration 
of  the  disease.  In  the  tliird  siarje,  astringent  injections, 
combined  with  the  internal  use  of  copaiva,  cubebs,  or 
sandal  oil  are  indicated.  This  stage  is  often  very  difficult 
to  cure,  and  where  one  remedy  or  injection  fails,  another 
must  be  tried.  The  passage  of  a  full-sized  bougie  is  at 
times  of  much  service. 

Complications  of  Gonorrikea. — Complications  of 
some  kind  generally  occur  during  an  acute  attack  of 
o'onorrhoea.  They  may  be  conveniently  classified  accord- 
ing as  they  depend  upon: — A.  The  local  inflammation 
of  the  urethra — 1,  balanitis;  2,  chordee ;  3,  phimosis; 
•i,  paraphimosis  ;  5, lacunar  and  perineal  abscess  ;  6,  reten- 
tion of  urine  ;  7,  warts  ;  8,  stricture  ;  9,  induration  of  the 
penis  (rare).  B.  The  extension  of  the  inflammation  along 
the  genito-urinary  mucous  membrane — 1,  prostatitis; 
2,  cystitis;  3,  Cowperitis  ;  4,  epididymitis ;  5,  pyelitis  and 
nephritis  (very  rare).  C.  The  extension  of  the  inflammation 
to  the  lymphatics  of  the  ifreWwa— 1 ,  IjTuphangitis  ;  2,  bubo  ; 
and,  3,  blood-poisoning.  D.  The  local  inoculation  of  dis- 
tant mucous  viemhranes  ivith  the  discharge— I,  gonoiTha3al 
conjimctivitis;  2,  nasal  catarrh;  and,  3,  catarrhal 
inflammation  of  the  rectum.  E.  The  ahsorption  by  the 
hlood  vessels  of  the  septic  products— I,  gonorrhcoal  rheimia- 
tism ;  2,  gonorrhceal  sclerotitis ;  and,  3,  septica?mia  and 
pytemia.  Of  these  complications,  some  are  exceedingly 
rare  whilst  others,  as  balanitis,  chordee,  iMmosis,  para- 
nhimosis,  ejrididi/initis,  bubo,  and  stricture  are  common. 
Most  of  these  complications  are  described  under  diseases 
of  the  various  organs  in  other  parts  of  the  book.  Here  a 
short  account  of  the  follo^'ing  only  will  be  given. 

BalL  \nitis,  or  inaamuiation  of  the  glaus  penis,  otten 
occurs  in  gonorrha'a.  The  glaus  is  red  and  swollen, 
of  a  bright  red  colour,  and  often  excoriated.  Clcanhness 
and  astringent  lotions  are  all  that  is  ncces.sary.  _ 

CuoiiDEE,  or  painful  erection  of  the  penis  i.s  verv 
common  in  gonorrhcoa..  It  is  generally  believwl  to  depend 
on  the  inflammatory  products  in  and  around  the  urotlira. 
preventing  the  coi'pus  spongiosum  from  beconnng  dis- 
tended eciually  with  the  corpora  cavernosa.  Hence,  the 
.lowuward  curve  that  tlie  i.enis  takes  when  erect,  teome, 
however,  attribute  it  to  spasm  of  the  urethral  muscles 
It  occurs  chieilv  at  night-ii.ne  Avhen  tlK>  patient  is  waiin 
in  bed,  and-greatly  -lislurbs  his  rest.  Tlie  freat.ncrd  c-on- 
sists  ill  the  administration  of  such  sedatives  as  bromide  of 
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potassium,  or  of  camplior  and  opium  ui  the  form  of  a  pill 
or  suppository,  and  the  local  application  of  cold. 

CowPERiTis,  or  inflammation  of  Cowijer's  glands,  some- 
times occurs,  and  then  usually  late  in  the  second  stage  of 
gonorrhcea.  It  may  be  known  by  the  formation  of  a 
painful  swelling  on  one  or  both  sides  of  the  middle  line  of 
the  perineum.  The  swelling,  at  first  hard,  subsequently 
becomes  soft  and  fluctuating  as  pus  forms.  It  may  be 
distinguished  from  ordinary  perineal  abscess  by  its  one- 
sided position.  Treatment.  —  Warmth  to  the  perineum,  and 
when  suppuration  has  occurred,  a  free  incision. 

Lymph.vn-gitis  A2i-0  BUBO.— The  inflamed  Ijonphatic 
vessels  appear  as  red  streaks  running  along  the  dorsum  of 
the  penis  to  the  inguinal  glands,  the  penis  itself, 
especiallv  the  glans,  being  swollen,  tiu'gid,  and  dusky  red 
in  colour.  It  may  terminate  in  suppuration  of  the 
inguinal  glands,  or  even  in  blood-poisoning.  In  the 
ordinary  gonorrhceal  bubo,  inflamed  lymphatics  are  not 

a  rule  visible  on  the  penis,  and  the  inflammation  which 
may  occur  both  in  and  around  the  gland  generally  termi- 
nates without  suppuration.  Eest,  and  attention  to  the 
bowels,  is  all  that  is  usually  required.  If,  however, 
suppuration  threatens,  hot  linseed  poultices  and  fomen- 
tations must  bo  appUcd,  and  a  free  incision  in  a  vertical 
dii'ection  made  as  soon  as  pus  forms. 

Gon'OREHiE.-Vi  coxJUH'CTlviTis  is  a  most  serious  affec- 
tion. It  is  due  to  inoculation  with  gonorrhceal  pus,  and 
must  be  distinguished  from  (/omm-hmal  sckrotitis,  which  is 
of  constitutional  origin.  The  former  generally  affects 
one  eye,  the  latter  both  eyes.  It  begins  as  an  ordinary 
conjunctivitis,  but  soon  a  muco-purulent  discharge 
appears,  and  the  ocular  conjunctiva  becomes  intensely 
swollen  and  bulges  over  the  cornea  in  the  form  of  a 
velvety  fold,  a  condition  kno-^ni  as  eJiemosis.  The  cornea, 
in  consequence  of  the  interference  with  its  blood  supply, 
rapidly  becomes  opaque  and  sloughs,  and  thus  the  eye  is 
lost.  The  Ireataicat  should  be  energetic.  The  first  care 
should  bo  to  ]irotect  the  sound  eye  frcnn  becoming  a,t'fectcd, 
which  may  perhaps  best  bo  done  by  the  use  of  BuUer's 
glass  shield.  The  affected  eye  sliould  bo  kept  thoroughly 
clfumsod  from  the  discharge,  and  the  vessels  astringed  by 
repeated  irrigation  with  lotions  of  chloride  of  p^inc, 
nitrate  of  silver,  or  perchloride  of  mercury,  the  lids  for 
this  purpose  being  nverted,  and  the  outer  cauthus  divided 
if  necessary.    In  the  meanwhile  leeches  may  be  applied 
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over  the  temple,  and  ice  over  the  eye.  If  the  cornea 
becomes  hazy,  hot  aiDplications  must  be  substituted  for 
the  cold,  and  a  lotion  of  sulphate  of  eseiine  (gr.  ii.  to  5.]), 
may  be  fi'eqiientlj'  dropped  into  the  eye,  or  incisions  made 
into  the  chemosed  conjunctiva.  The  patient  should  bo 
confined  to  a  darkened  room,  and  put  on  tonics  and  a 
generous  diet. 

GoNoiiEHffiiUi  SCLEKOTITIS  generally  occurs  in  patients 
-who  are  the  subjects  of  gonorrhceal  rheumatism.  It 
frequently  affects  both  eyes,  and  is  attended  by  tlie 
ordinary  signs  of  sclerotitis  and  iritis,  and  may  be  treated 
in  the  same  way  as  the  simple  forms  of  these  affections. 
It  is  usually  very  intractable  in  its  coiu-se,  and  is  very 
liable  to  return  should  the  patient  contract  a  fresh  attack 
of  gonorrhoea. 

Stricture  of  the  UretJira. 

TeTJE,  or  ORG.-'lNIC  STPaCTURE  OF  THE  UEETHEA  is  a 

pennanent  narrowing  of  the  canal  at  one  or  more  spots 
due  to  disease,  injury,  or  congenital  defect.  A  temporary 
narrowing  of  the  urethra  may  also  occur  fi-om  spasm  of 
the  muscular  tissue  siu-rounding  it,  or  from  congesti(m 
of  its  lining  membrane,  conditions  to  which  the  terms 
sjKismodic  and  congestive  strictiu-e  are  sometimes  applied. 
Such,  however,  seldom  occur  without  the  co-existence  of 
organic  stricture.  Obstruction  of  the  m-ethra  by  a  calculus, 
an  enlarged  prostate,  or  by  pressure  from  without,  as  from 
an  abscess  or  fractm-ed  pelvic  bone,  should  not  be  spoken  of 
as  stricture. 

Cause  and  formatinn  of  stridurc—Ash-ictiive  isgenerally 
the  result  of  chronic  inflammation,  suclr  as  a  neglected 
gonorrhoea  or  gleet,  or  more  rarely,  a  simple  ui-cthi-itis. 
In  such  cases  the  mucous  and  sxib-mucous  tissue  become 
infiltrated  with  infiammatory  products,  which  arc  rdti- 
mately  organized  into  fibrous  tissue:  and  this  agam 
slowly  contracts,  narrowing  the  canal.  More  rarely  a 
stricture  may  bo  caused  by  the  contraction  of  a  cicatrix 
following  laceration  or  rupture  of  the  urethra,  produced 
by  injury  inflicted  cither  from  Avithin  by  the  careless 
passage  of  in.strumer.ts  or  the  use  of  too  strong  lujec- 
tions  or  trom  without  by  kicks,  falls,  etc.,  on  the  peri- 
neum. Occasionally  it  niav  be  due  to  the  coutractKm  ot 
a  cicatrix  following  syphilitic  ulceration  and  chancre,  in 
somo  instances  no  cause  can  be  ascribed.  A  few  cases  arc 
congenital. 
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Varieties. — Organic  strictures  have  been  diA'icIecl  (1) 
according  to  tlieii'  cause,  into  idiopathic  and  traumatic ; 
{'!)  according  to  theii-  anatomical  appearances,  into  linear, 
annular,  irregular  or  tortuous,  bridle  or  pacJdhread,  and 
tunnelled,  terms  which  sufficiently  explain  themselves; 
(3)  according  to  whether  an  instrument  can  or  cannot  be 
passed,  into  permeahle  and  impermeahle  ;  and  (4)  according 
to  their  behaviour,  into  simple,  sensitive  or  irritable,  and 
contractile  or  recurring. 

Situation. — Stricture  may  occur  in  any  part  of  the 
urethra  save  the  prostatic.  It  is  generally  said  to  be 
most  common  in  the  bulbous  part  of  the  spongy  por- 
tion, but  Otis  and  others  maintain  that  it  is  most  often 
foimd  in  the  anterior  part  of  the  urethra,  and  that  what 
have_  been  considered  deep  strictures  are  only  spasmodic 
conditions  consequent  upon  the  reflex  irritation  of  the 
true  stricture  in  front.  In  the  penile  portion  of  the 
urethra  strictures  are  usually  multiple. 

Rtsults. — When  a  strictiu-e,  or  indeed  any  mechanical 
obstruction  to  the  free  flow  of  urine  from  the  bladder, 
such  as  a^  long  prepuce,  an  enlarged  prostate,  a  narrow 
meatus,  &c.,  has  existed  some  time,  serious  structural 
changes  occur  in  the  uiinary  apparatus  on  the  proximal 
side  of  the  lesion,  i.e.,  in  1,  the  urethra  behind  the  stric- 
ture; 2,  the  bladder;  13,  the  ureters,  and  4,  the  kidnej^s. 
Thus : — 

1.  The  urethra  behind  the  stricture  becomes  dilated, 
and  ulceration  may  occur  leading  to  perforation,  urinary 
abscess  and  fistula ;  or  rupture  may  take  place  suddenly 
during  strammg,  and  be  followed  by  extravasation  of  urine. 

2.  The  bladder,  in  consequence  of  its  efforts  to  expel 
the  urine,  becomes  thickened  from  hypertrophy  of  its 
muscular  coat.  The  mucous  membrane  may  become  in- 
flamed and  thickened;  or  owing  to  the  pressure  of  the 
urmo  may  be  protruded  through  the  muscular  f.asciculi 
faiTTung  saccuh,  m  which  stale  urine  may  collect  or  a 
calculus  foi-m. 

.'3.  The  ureters  become  dilated,  their  muscular  coats 
hj'pei-trophied,  and  their  lining  niembrane  sometimes 
mnamod. 

4.  'Hw  hidneys  become  disorganized,  in  part  from  the 
backward  ]n-cssuro  of  the  retained  urine  and  in  part 
from  the  spread  of  inflammation  from  the  bladder  up 
the  ureter  to  the  pelvis.    See  Diseases  of  Kidneys,  p.  odb 

Symptoms.-K  glecty  discharge,  increased  frequency  of, 
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and  perhaps,  sonao  paiu  in  micturition,  twisting  or  fork- 
ing 01  the  stream,  or  the  escape  of  a  few  drops  of_  unnc 
after  the  stream  has  ceased,  are  early  signs  of  strictui'O. 
Then  the  stream  gets  gradually  smaller,  and  is  passed 
with  increasing  difficulty  and  straining  till  finally  the 
urine  may  only  be  voided  drop  by  drop,  or  complete 
retention  may  set  in.    In  sonae  instances  an  attack  ot 
retention  is  the  first  sign  of  the  disease.    In  neglected 
cases  the  straining  may  produce  pdes  or  prolapse  ot  the 
rectum ;  or  cystitis  may  he  set  up  and  the  urme  become 
ammoniacal  and  turbid  from  the  presence  of  pus  and 
mucus ;  or  the  bladder  may  become  over-distended,  and 
the  urine  dribble  involuntarily  away.    This  condition  ot 
over-flow  should  be  carefully  ibstingui.shed  from  incon- 
tinence (see  p.  629).     At  first  there  are  usually  no  con- 
stitutional symptoms ;  but  as  the  obstruction  begins  to 
tell  on  the  bladder  and  kidneys,  dyspeptic  troubles  are 
developed;   the  patient  loses  weight,  his  coimtenauce 
becomes  anxious,  he  suffers  from  chilliness  and  occasional 
rigors,  from  pain  m  the  loins,  and  later,  from  feverish 
attacks  and  unmistakable  signs  of  kidney  wischief.^  ihus 
a  stricture  which  in  itself,  if  kept  properly  dilated  is  not  a 
serious  disease,  becomes  so  when  neglected  and  chronic 
bladder  and  kidney  trouble  is  allowed  to  be  set  iqi.  it 
may  then  end  fatally  from  an  intercurrent  attack  of  acute 
cystitis  or  nephritis,  or  from  extravasation  of  ^u-meand 
its  consequences  occurring  during  an  attack  of  retention. 

A  diaqmsis  can  only  be  made  with  certainty  In  ex- 
amining the  ui-ethra  with  instruments.     1  n-st  take  a 
No   8  or  9  black  bougie  or  catheter,  and  if  this  parses 
trsilytry  successively  larger  sizes  till  the  obstruction  is 
met  \^-ith.    If  on  the  other  hand  it  wiU  not  pass  try  a 
smallc?  bougie  till  one  is  found  that  .^•all  go  mto  the 
bSder.  If  the  obstruction  to  the  passage  of  the  bougie  is 
et  with  within  six  inches  of  the  meatus,  a  stricture  exists 
hilt  if  it  is  further  than  this  the  case  is  one  of  enlarged 
p  ttate     Po  not  mistake  the  catching  of  the  end  of  he 
oiS  in  a  lacuna  or  at  the  triangular  ligament  or  the 
J  !:;n  that  n.ay  1h>  present  on  the  first  tnal  lor  a  shjcl  m^ 
I  a  vino-  dis,  (,vere<l  tlie  stricture,  measure  the  distance 
f  ■  m  the  meatus  on  the  c.itheter  or  bougie,    ^cxt  pass  a 
biXalrsSm  (Fig.  210)  through  the  ^^.^^^^ 
withdraw  it  noting  on  the  stem  wh.-re  the  bull)  i.-  t-i".-'"- 
'  ds    Sen    "un'ired  with  the  distance  noted  on  the 
iSt.^,  .ill  ."dicale  the,  length  of  the  stncture.  In 
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the  same  way  tlie  existence  of  otlier  strictiu'es  can  be 
discovered.  The  calibre  of  the  strictnre  may  be  measured 
hj  Otis'  urethrometer  (Fig.  211). 

The  method  of  passing  a  bougie  or  catheter  can  be  much 
better  learnt  by  five  minutes'  practice  than  by  any  written 


Fia.  210. — Bulbous  stem. 


instructions.  Here  only  the  general  rules  for  passing 
such  will  be  given.  1.  Carefullj^  examine  the  instru- 
ment to  see  that  it  is  quite  clean,  perfectly  smooth,  not 
defective  in  any  part,  and,  in  the  case  of  a  catheter,  that 


Fig.  211. — Otis'  uretlirometor. 


it  is  pervious,  in  order  to  aA'oid  respectively  the  dangers  of 
septic  infection,  laceration  of  the  urethral  mucous  mem- 
brane, the  bi'eaking  off  of  the  end  of  the  catheter  in  the 
stricture,  and  the  annoyance  of  finding  that  when  the 
catheter  has  been  passed  it  is  choked  and  urine  will  not 
flow  through  it.  2.  Warm  and  oil  the  instrument ;  a 
cold  catheter  is  impleasaiit  to  the  patient  and  tends  to 
produce  spasm  ;  an  uiioiksd  catheter  does  not  glide  easily 
along  the  urethra.  3.  Place  the  patient  in  the'rocumbont 
position  if  instrumentation  is  to  be  practised  for  the  first 
time  lo.st  faintness  bo  produced.  In  old  sta,uding  cases, 
whore  the  urethra  is  callous,  the  patient  may  stand  with 
his  back  against  a  wall.  4.  Pass  the  instruiiiont  with  the 
greatest  gentleness  and  use  no  force. 

The  (IJJ/kiiUies  that  may  he  met  with  in  iiassing  an  instru- 
ment are — 1.  The  jioint  may  catch  in  a  lacuna  or  fold  of 
mucous  membriine.  Tliis  is  best  avoided  by  keeping  the 
point  at  first  on  the  floor  of  the  urotln-a.  2.'  It  may  hitch 
where  the  urethra  passes  througli  the  triangular  ligament. 
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Should  it  do  so  mtlidraw  it  a  little,  and  direct  the  point 
ao-ainst  the  roof  of  the  urethra.  3.  It  may  enter  a  false 
passage  This  may  be  known  to  have  occurred  by  [a)  the 
handle  being  deflected  from  the  middle  Une,  {b)  by  the 
catheter  being  felt  to  be  out  of  the  right  passage  bj^  the 
finger  in  the  rectum,  {c)  by  free  bleedmg  if  the  ialse 
passage  is  recent,  («^)  by  no  ui-ine  escapmg  ^e)  by  the 
point  not  moving  freely  as  it  does  when  m  the  bladder. 
The  formation  of  a  false  passage  may  be  prevented  by 
rising  no  force  ;  and  entering  an  old  one  may  be  avoided 
bv  directing  the  point  of  the  instrument  along  the  waU 
of  the  urethra  opposite  to  that  in  which  the  openmg  mto 
the  false  passage  is  situated.  ^          .  „ 

The  local  and  constitutional  effects  that  occasionally 
follow  the  introdadion  of  instruments.— Among  the  local 
effects  may  be  mentioned— 1,  hfemorrhage;  2,  faLse_ pas- 
sage ;  3,  abscess;  4,  extravasation  of  urine,  and  o,  m- 
flammation  of  the  prostate,  testicle  or  bladder  Amon- 
the  constitutional  e/ecfe-1,  syncope;  2,rigors;  3,  urethi-al 
fever;  4,  suppression  of  urine  ;  5  pytemia.  Local  efiects- 
1  Hemorrhage  may  be  due  to  laceration  of  the  mucou. 
membrane  of  the  urethra  by  the  careless  passage  of  the 
instrument,  or  to  congestion  of  the  urethra  m  the  neigh- 
bourhood of  the  stricture;  in  either  of  hese  cases  the 
blood  may  flow  on  the  removal  of  the  catheter,  the  point 

0  which,  moreover,  will  be  blood-stained.  Haemorrhage, 
however  may  come  from  the  kidney,  consequent  upon 
reTex  congestion  due  to  the  irritation  of  the  neck  of  the 
bladder  b|  the  catheter.  The  blood  will  then  only  appear 
in  tiie  m-iL  after  some  time  has  elapsed  (see 

f  0311         A  false  passage  may  be  produced  by  using 

1  '^'i  f^,.nr.  m- liviimlvin"-  force  m  the  wi-oug  dircc- 

Lr^ltisknoVntol^^S^^^^^ 

eUto  slip  suddenly  onwards,  by  the  ^^-f -  J^^f 
from  the  niiddle  line,  by  the  point  being  felt  ^Ij- 

rSdniwn  and  no{  passed  again  for  a -oek  or  more 

and  bladder  require  no  comment  hore     ^[^^^^  ^ 
1    civiicnup  occasionally  occurs  on  the  hl^t  p.is»^.,c  oi  .i 
;;th^tT^  I       best  avoided  by  passing  the  instrume'i 
Sth  he  pat  cut  in  the  recumbent  posture.   2.  Ihc  rigors 
I     1     .r.times  follow  the  first  introduction  of  an  m- 
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strament  appear  to  depend  upon  some  nervous  shock,  and 
may  occur  where  all  gentleness  has  been  emploj-ed  and  no 
local  injurj'  whatever  has  heen  inflicted.  3.  Urethral 
fever  is  most  frequent  in  old  people  and  may  supervene 
-within  a  day  or  two  of  the  first  catheterization.  It  begins 
with  rigors  followed  by  high  fever,  and  usually  termi- 
nates in  a  few  days  with  profuse  sweating.  Occasionally, 
however,  it  may  end  fatally,  in  which  case  there  is  nearly 
always  some  chronic  kidney  disease  discovered  at  the  au- 
topsy. Sir  Andrew  Clark  has  recently  called  attention  to 
the  possible  occurrence  of  death  after  the  passage  of  an 
instrument  in  old  men  without  any  kidney  or  bladder 
trouble  to  account  for  it.  4.  Where  suppression  of  urine 
has  been  observed  there  has  always  been  some  pre-exist- 
ing kithiey  mischief.  5.  l'ya?mia  is  rare,  but  has  occa- 
sionally been  noted. 

The  treatmevt  of  organic  stricture  resolves  itself  into 
restoring  the  patency  of  the  urethra  by  causing  the  ab- 
soi'iDtion  and  destruction  of  the  inflammatory  or  cicatricial 
material  prodiicing  the  obstruction,  and  subsequently  pre- 
venting recontr action.  The  methods  employed  for  re- 
storing the  patency  of  the  urethi'a  are  1  :  Sloiu  dilatation. 
2.  liapnl  dilatation.  3.  Forcible  dilatation  or  splittviui. 
4.  Division  of  the  stricture  from  luitJiin  (internal  urethro- 
tomy). 5.  Division  of  the  stricture  from  ivithout  (external 
urethrotomy).  6.  Destruction  of  the  stricture  hy  caustics, 
7.  Electrolysis.  Treatment  by  caustics  may  be  said  to 
have  now  become  obsolete,  and  will  not  be  further  re- 
ferred to.  Of  the  other  methods  slow  dilatation  is  no 
doubt  the  simj-jlest  and  safest,  and  is  the  one  that  in  the 
large  majority  of  cases  should  be  used.  Where,  however, 
time  is  an  oliject,  or  the  stricture  cannot  be  dilated  by  the 
slow  method  beyond  the  size  of  a  No.  4  or  5  catheter,  or 
severe  constitutional  or  local  symptoms  arc  set  up  on  each 
occasion  that  a  catheter  is  passed,  ra-jiid  dilatation  may 
1)0  tried.  Whore  again  the  continual  jircsonco  of  a 
catlinter  in  the  urethra  cannot  be  l)()rne  on  accoiuit  of  the 
local  initation  which  it  causes,  or  the  stricture  is  resilient 
and  rapidly  recontract.s  after  it  has  been- fully  dibited, 
internal  urethrotomy  or  electrolysis  may  bo  practised, 
csiiecially  if  the  stricture  is  in  the  penile  portion  of  the 
urethra.  Further,  when  the  stricture  is  of  cartilaginous 
consistency,  and  will  not  yield  to  dilatation,  or  the  ])eri- 
ncuin,  in  addition,  is  riddled  with  sinuses,  external  ure- 
throtomy by  Syme's  method  may  be  performed.  Lastly, 
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when,  after  persistent  attempts,  it  is  found  that  an  in- 
strument cannot  be  passed  through  the  stricture,  electro- 
lysis may  be  attempted,  or  external  urethrotomy  by 
Wheelhouse's  method  may  be  performed.  When  the 
sjTuptoms  are  urgent,  as  from  retention  or  exti-avasation 
of  urine,  other  measures  may  be  required.  See  Retention 
and  Extravasation  of  Urine  (pp.  6o9  and  656).  Forahh 
dilatation  or  sjjlMiiig  does  not  commend  itself  to  my  ]udg- 
ment,  and  should  not  in  my  opinion  be  emiiloyed. 

If  a  catheter  will  not  pass  on  the  first  attempt  it  must 
not  be  at  once  assumed  that  the  stricture  is  impervious 
as  it  may  yield  on  a  futm-e  occasif)n  ;  but  gentle  and  per- 
severing attempts  with  fine  catgutbougies,  fiUfornibougies, 
French  silk  bougies,  or  whalebone  bougies,  should  be 
made.  The  patient,  presupposing  there  is  no  retention, 
may  be  asked  to  pass  water,  and,  whilst  the  urine  is  fiow- 
ing,  and  the  stricture  is  in  consequence  dilated  by  the 
stream,  a  bougie  one  or  two  sizes  smaller  than  the  sti-eam 
may  sometimes  be  slipped  in.  If  the  point  of  a  catheter  is 
fii'inly  grasped  indicating  that  it  is  m  the  mouth  of  the 
stiictme  gentle  force  may  then  be  used  to  push  it  onwards 
If  in  any  of  these  ways  a  fine  bougie  can  be  got  m  it  should 
not  be  removed  till  the  patient  is  compel  ed  to  pass  water, 
when  a  smaU  catheter  may  be  subsequently  substituted  f  or 
it,  or  a  railway  catheter  slid  over  the  bougie  before  the^  after 
is  removed,  "if  after  persevering  attempts,  even  with  the 
patient  under  the  influence  of  chloroform,  .siiccess  is  not 
ittained,  the  patient  should  be  prepared  for  a  ±urther  trial 
by  rest  in  bed  for  a  week  or  so,  daily  hot  baths,  purgat  ve^ 
and  the  administration  of  opium.  ^^'  hen  other  means  have 
failed,  before  resorting  to  a  cutting  operation  electi-oh  ==i^ 
under  some  circumstances  may  be  tried.  •     i  ,f 

Plow  or  ixtermittext  dilatatiox  is  the  simplest 
and  safest  method  of  treatment,  and  does 
necessitate  the  patient  leaving  his  "«^'-^'->'f  "^f  >^"^fu 
The  various  catheters  and  bougies  employed  are  .o  xvell 
known  as  hardly  to  require  description  here.  All  that 
need  £e  s  id  is  tlmt  the  soft,  flexible,  black  French  bougie. 

a  bulbous  end,  is  now  as  a  rule  PJ^-^^^ 
to  a  metal  or  gum-elastic  instrument.  A  bougie  or 
c  ith.«te  •  s  mild  lu.  passed  once  or  twice  a  week  beginning 
S?th  the  1  rgest  in.strument  that  can  be  introduced  with- 
:Xn£n,  f.m<e.  On  the  next  occasion  .nneinst™- 
inent  should  be  again  passed  and  at  ^/-'^  J/^^'^  ^^^i^X 
the  next  size  .substituted  for  it,  and  allowed  to  lemamtor 


RAPID  DILATATION  OF  URETIIUAL  STIUCTURE.  647 


a  few  minutes.  In  tliis  vray  the  uretlira  is  gradually 
dilated  to  its  full  size.  Pormerly  it  was  not  thought  ne- 
cessary to  pass  a  larger  instrument  than  No.  12,  English 
scale;  now,  however,  few  surgeons  are  satisfied  till  the 
dilatation  has  heen  carried  to  the  size  of  No.  14.  To  pre- 
A^ent  recontraction  the  patient  should  be  taught  to  pass  a 
catheter  for  himself,  and  instructed  to  do  so  at  first  about 
every  month  or  six  weeks,  and  subsequently  two  or  three 
times  a  year,  according  to  the  tendency  the  stricture  may 
show  to  recontract. 

Rapid  or  contiguous  dilatation  is  very  useful:  1. 
when  thne  is  an  object;  2.  when  much  difficulty  has  at- 
tended the  introduction  of  an  instrument  owing  to  the 
tightness  of  the  stricture  or  presence  of  a  false  passage  ; 
;3.  when  the  passage  of  an  instrument  causes  great  pain, 
irritation,  hnematuria,  or  rigors;   4.  when  gradual  dila- 
tation has  failed.    It  consists  in  tying  in  a  silver  catheter 
for  twenty  to  forty-eight  hours,  and,  on  removing  it, 
tying  in  a  size  or  two  larger,  and  so  on  till  the  urethra  is 
fully  dilated.    The  instrument  should  not  tit  the  strictui'e 
too  "tightly,  and  its  end  should  not  project  far  into  the 
bladder.    It  is  better,  as  soon  as  the  stricture  begins  to 
}T.eld,  to  substitute  a  gum-elastic  for  a  metal  instru- 
ment.   This  method  necessitates  confinement  to  the  couch 
or  bed  for  ten  days  or  a  fortnight,  and  is  not  unattended 
with  risk.    It  frequently  causes  great  pain ;  and  rigors, 
fever,  urethritis,  cystitis,  eindidymitis,  and  ulceration  of 
the  bladder  from  the  irritation   of  the  point  of  the 
catheter,  may  be  induced  by  it.     If  the  catheter  merely 
causes  pain,  opium  may  be  given  ;  whilst  if  it  produce.s 
rigtn's,  fever,  cystitis,  &c.,  it  must  be  removed.     It  is 
generally  Ijelieved  that  the  mere  ])resence  of  the  catheter 
in  the  stricture  causes  the  absor])tion  of  the  intlanimatoiy 
material  in  the  sulnnucous  tissui!,  and  that  tliis  result  is 
not  effected  by  mechanical  stretching;  as  a  catheter  wliich 
does  not  fit  the  stricture,  tightly  answers  better  than  (nw 
which  does,  and  causes  loss  irritation.     The  metliod  of 
tying  in  a  catheter  will  bo  learnt  by  every  student  whilst 
dr(!ssing. 

Forcible  dilatation,  splitting,  or  rupturk,  Inis 
be(,'u  nmeh  advocated  by  Mr.  Holt.  He  ]iasses  through 
the  stricture  an  instrument  consisting  of  two  parallel 
blades  with  a  central  stem  fixed  botw(!nn  tliem,  and  thou 
over  this  stem  fences  a  tube  the  size  of  the  urethra,  tlms 
separating  the  blades  and  splitting  or  rupturing  the  stric- 
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ture.  A  full-sized  catheter  is  tlien  passed.  The  opera- 
tion is  not  unattended  with  danp;er,  and  is  more  liable  to 
he  followed  by  an  early  relapse  than  either  rapid  dilatation 
or  internal  urethrotomy.  Indeed  internal  urethrotomy 
has  now  to  a  great  extent  taken  its  ])lace  in  the  treatment 
of  linear,  contractile,  and  penile  strictm-es  (the  strictures 
to  which  it  is  said  to  be  especially  adapted),  since  the 
cicatrix  following  laceration  of  the  tissues  is  much  more 
prone  to  contract  than  that  following  a  clean  cut. 

Internal  URETHROXOiiY,  or  diYision  of  the  stricture 
from  within  the  m-ethra,  is  an  excellent  operation,  but 
should  only  be  undertaken  when  the  simpler  and  safer 
method  of  ti'eatment  by  dilatation  has  failed.  It  consists 
in  making  a  clean  longitudinal  cut  with  a  guarded  knife 
completely throiigh the  stricture,  and  subsequentlyinkeep- 
ing  the  edges  of  the  wound  apart  by  the  passage  of  a  full- 
sized  bougie  till  the  ovoid  gap  thus  left  has  been  filled  with 
new  tissue — the  cicatricial  splice  of  the  American  Sm-geons. 
The  cicatrix  following  a  clean  cut  showsmuchless  tendency 
to  contract  than  a  cicatrix  following  a  laceration  or  rupture : 
hence  the  superiority  of  internal  urethrotomy  over  the 
method  of  splitting  or  rupture.  It  is  a  less  severe  opera- 
tion than  external  urethrotomy,  and  when  an  instrument 
can  be  passed  thi-ough  the  stricture  should  generally  be 
performed  in  joreference  to  the  latter.  The  cases  suitable 
for  it  are :  1.  Intractable  strictiu'es  that  cannot  be  dilated 
beyond  the  size  of  a  No.  o  or  6  catheter.  2.  Strictiu-es 
which  rapidly  reconti'act  after  dilating  instruments  are 
discontinued."  3.  Cases  in  which  the  passage  of  instal- 
ments is  constantly,  followed  by  retention  of  urine, 
ha?maturia,  rigors,  lirethral  fever,  or  other  constitutional 
symptoms.  It  is  especially  ajiplicable  to  strictures  within 
three  or  four  inches  of  the"  meatus.  The  operation  may 
be  done  by  cutting  1.  From  before  backwards,  and  2. 
Prom  behind  forwards.  The  latter  method  requires  that 
the  strictTU'o  should  be  dilated  u])  to  the  size  of  a  No.  4  or 
5  catheter  to  enable  the  sheathed  blade  of  the  instriimont 
to  be  passed  through  it ;  the  fonner  can  be  done  if  the 
stricture  will  admit  a  Xo.  2  catheter.  There  are  many 
ways  of  performing  both  methods.  The  following  appear 
the  best : — 

1.  fntermtl  division  of  (lie  stricture  from  before  l>nch-- 

xmmh..  If  the  stricture?'  is  sufTiciently  near  the  meatus  it 

Jiiaybesiniplvdividedbva  straight  blunt-pointed  bistoury : 
otherwise  Tecvan"s  uretiuotumi',  wliich  is  a  modification  of 
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Maisonneuve's,  should  be  used  (Fig.  212).  It  consists  of 
a  slender  staff  Avith  an  open  slot  running  along  it  to  within 
two  inches  of  its  end.  Within  this  staff  is  fitted  a  stylet  B. 
The  slender  olivary  bougie  c  is  first  wriggled  through  the 
stricture  into  the  bladder  ;  the  staff  A  is  then  screwed  on  to 
the  bougie  and  made  to  follow  it,  the  bougie  coiling  up  in 
the  bladder.  "When  the  stylet  is  -n'ithdrawn  the  mine  will 
escape  if  the  instrmnent  has  passed  into  the  bladder  and 
not  into  a  false  passage.  The  knife  D,  covered  by  the 
sheath  e,  is  then  placed  inside  the  slot,  and  the  stem  of 
the  sheathed  knife  is  pushed  down  to  the  stricture.  The 
knife  is  next  protruded  to  half  an  inch,  and  then  with- 


c 


Fig.  212. — Teevan's  urethrotome.     a,  stafl';  r.,  stylets; 
c,  olivary  bougie  ;  d,  knife  ;  e,  liuife-sbeath. 


drawn  in  its  sheath,  which  is  pushed  forward  to  fcce  if  the 
strictiu-e  is  coniplotely  divided.  If  it  be  not,  the  pi'occss  is 
I'epeated.  Mr.  Teevan  divides  the  roof  of  the  urethra  to 
avoid  the  bulb,  and  the  consequent  danger  of  hpemorrhage 
from  that  structure.    As  soon  as  the  canal  is  free  from  one 


Fii:.  21-3.— Thompson's  modification  of  Civialc"s  urethrotome. 

end  to  the  other  ho  passes  a  full-sized  silver  catheter  to 
l)rovo  that  the  calibre  of  the  urethra  has  been  restored, 
and  completely  empties  the  bladder.  lie  advises  tliat  a 
catheter  should  not  be  loft  in,  and  no  instrument  iiassed 
for  foiu-  days. 

2.  Inter nul  division  of  the  stridin-p  from  hchimi  for- 
■irards.—{u.)  Sir  Henry  Thompson  uses'  a  modification  of 
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Civiale's  urethrotoinG  (Fig.  213).  He  fir.st  dilates  th<- 
stricture  to  the  size  oi  No.  4  or  5  bougie ;  tlieu  pass(_-< 
the  bulb  of  the  urethrotome,  which  contains  the  guardoil 
kuife,  about  a  third  of  an  inch  beyond  the  stricture  ;  pro- 
trudes the  knife  by  a  suitable  arrangement  in  tlie  handle, 
and  draws  it  firmly  towards  the  meatus  for  aliout  an  uich 
and  a  half,  dividing  the  stricture  along  the  floor  of  the 
urethra,  aud  a  little  of  the  healthy  mucous  meml)rane  at 
each  end  of  it.  He  then  passes  a  No.  14  or  16  bougie,  and 
if  this  is  felt  to  be  held  at  any  point,  re-introduces  the 
urethrotome,  and  divides  what  remains  of  the  stricture. 
A  No.  1  j:  gum-elastic  catheter  is  then  tied  in  for  twenty- 
four  or  forty- eight  hours.  [b.)  Dr.  Otis  uses  what  he 
calls  a  dilating  urethrotome  (Fig.  214).  It  is  introduced 
beyond  the  stricture,  the  screw  at  the  handle  is  turned. 


Fia.  214. — Otis'  uvetlu-otoiuo. 


dilating  the  instrument  up  to  a  millimetre  or  two  beyond 
the  nonnal  calibre  of  the  stricture  in  order  to  i^-iko  the 
latter  completely  salient.  Then  the  bla.le  is  drawn  through 
the  stricture  dividing  it  from  behind  forwards.  )tis  c  ann> 
that  when  the  stricture  has  been  completely  divided,  i.  - 
contraction  does  not  oc.-ur.  .This,  however,  ^'ould  app  a, 
to  be  contrary  to  the  experience  of  burgeons  g^";^' 
the  stricture  returning  (though  less  rapidly),  as  it  o  s 
after  all  methods  of  tivatmcnt,  it  a  bougie  is  not  0(ca- 

'  Fol'kSt  in  front  of  the  scrot,nn.  internal  uretW- 
tomv  is  a  very  succssful  operation  ;  but  m  deepei  situa- 
timis  t  has  been  followed  by  abscess,  severe  haMnorrhago. 
ox  raA^isatiou  of  urine,  cystitis,  ncpliritis  nnd  pyannia 
jtTonm  appear  to  be  attended  by  a  mortality  rangmg 

'"SU^S^rvuSTniuvnnn-,  or  opening  the  ur.4hra 
fnmf  Vfr  perine.nn,  may  be  re.p.irod  ior^  ^ 
conditions.      1.    I'or   certam    stnetuivs   ^^huh.  tliou.U 


EXTEEXAL  TJEETHROTOJIY. 


G51 


pervious  to  instrmneuts,  are  of  an  intractable  nature. 
Here  the  operation  kno^vn  as  Syme's  should  be  clone. 
2.  For  strictures,  through  which  even  after  the  utmost 
perseverance  an  instrument  cannot  be  passed.  In  those 
cases  the  stricture  may  be  divided  by  Wlieelhouse's 
modification  of  the  old  method  of  perineal  section or  the 
urethra  may  be  opened  by  Cock's  method,  i.e.,  behind  the 
stricture  at'the  apex  of  the  prostate,  and  the  stricture  left 
undivided  in  the  hope  that,  relieved  from  the  pressure  and 
irritation  of  the  urine,  it  may  become  pervious  to  instru- 
ments. 

Sijmes  method  of  exicrnal  urethrotoviy  or  im-ineal  section. 
— SjTue  advised  this  operation  for — 1  irritalile,  and  2 
contractile  strictures  "that  are  indomitable  by  the 
ordhiary  means  of  treatment."  For  such,  however, 
internal  lu-ethrotomy  is  now  generally  pi'eferi'ed,  and 
Syme's  operation  reserved  for  3,  indurated  and  cartila- 
ginous strictures,  complicated  by  intractable  perineal 
iistulEe  where  dilatation  has  failed.  Introduce  Syme's 
shouldered  staff  (Fig.  215)  so  that  the  slender  ])art  passes 
through  the  stricture  into  the  bladder,  and  the  shoulder 


Fig.  215. — Syme's  staff. 


of  the  thicker  part  I'ests  against  the  face  of  the  stricture. 
Place  the  patient  in  the  lithotomy  jiosition,  and  make  an 
incision  one  inch  and  a  (pmrtcr  long  through  the  middle 
lino  of  the  ])erin(!um  over  the  stricture.  Having  felt  the 
staff  distinctly  in  the;  wound,  take  it  in  thc^  left  hand, 
"  and  guarding  the  knife  with  the  right  forefinger,  insert 
its  point  into  the  groove  on  the  bladder  side  of  the  strictTire, 
and  divide  the  stricture  from  behind  foi'ward.  "Wlien 
cnmpletely  divided,  th(^  thicker  part  of  the  staff"  can  be 
liushed  on  into  the  bladder."  A  full-sized  catheter  should 
tied  in  for  twenty-four  hours,  Tlio  didicailtios  iittend- 
ing  Syme's  o})eration  arc — 1,  to  be  sure  that  the  staff  is 
in  the  bladder,  and  not  in  a  false  jiassnge ;  and  2,  to  ])as,s 
a  catheter  afterwards.  These  are  obviated  by  the  modi- 
fication suggested  by  Teevan.    lie  uses  a  catheter-staff 
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with  a  groovG  on  its  convexity,  along  wlilcli  the  knife  can 
he  run  to  divide  the  strictm-e.  When  introduced.,  it  is 
known  to  be  in  the  bladder  by  the  escape  of  urine  on 
removing  the  stylet.  A  bougie  is  then  screwed  on  to  its 
end,  and  a  gum-elastic  railway  catheter  is  passed  over  the 
bougie  and  staff  till  arrested  by  the  stricture,  and  is  there 
fixed  by  a  screw.  When  the  stricture  is  thought  to  be 
divided,  the  catheter  is  advanced  over  the  staff ;  and  if  all 
is  divided,  will  pass  on  into  the  bladder.  The  catheter- 
staff  can  now  be  withdrawn,  and  the  catheter,  if  desu-ed, 
left  in  the  bladder.  Syme's  operation  is  very  useful,  but 
like  other  methods  is  liable  to  be  followed  by  re-contrac- 
tion if  a  bougie  is  not  occasionally  passed. 

Perineal  section  must  not  be  confounded  with  SjTue  s 
operation  to  which  this  term  is  sometimes  applied. 
The  older  operations  of  perineal  section  were  performed 
by  cutting  into  the  ui-ethra  either  in  front  of  or  beliind  the 
stricture,  and  then  trjang  to  divide  the  strictiu-e  without 
a  o-uide.  They  were  the  most  difficult  operations  m 
Surgery.  The  stricture  was  often  missed  altogether  and 
an  incision  made  by  its  side,  and  the  greatest  difficulty  was 
experienced  in  findiug  the  proximal  end  of  the  urethra. 
Indeed,  after  a  long  search  the  Surgeon  had  often  the 
mortification  of  having  to  send  the  patient  back  to  bed 
without  having  succeeded  in  reachm  g  the  bladder.  1  hese 
difficulties  have  to  a  great  extent  been  overcome  by 
Mr.  Wheelhousc,  who,  instead  of  cutting  down  upon  the 
end  of  the  staff  on  the  face  of  the  stricture,  opens  the 
urethra  half  an  inch  in  front  of  it,  and  passes  a  director 
through  the  opening  thus  made  into  the  stricture  ami 
divides  the  latter. 

Wheelhonses  modification  of  perineal  section. —hciss 
Wheelhouse's  staff  (Fig.  21G),  with  the  groove  down- 
wards, to  the  stricture.    Place  the  patient  in  the  htho- 


FlG. 


Wheelhouse's  staff. 


tomv  position  with  the  pelvis  raised  so  that  hght  may 
fair  into  the  wound.  Make  an  incs.ou  m  the  middle 
line  of  the  perineum,  and  opcm  the  urethra  on  fi^^?}^^ 
(not  on  the  point  of  the  staft)  so  as  to  be  halj  an  mch  m 
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front  of  the  stricture.  Seize  the  edges  of  the  healthy 
urethra  on  each  side  by  artery  forceps,  and  hokl  them 
apart.  Withdraw  the  staff  a  little,  turn  it  so  that  the 
groove  looks  towards  the  pubes,  and  catch  up  the  upper 
angle  of  the  opened  urethra  by  the  hooked  end.  The 
urethi-a  is  thus  held  open  at  three  points  (I'ig.  217). 


Fig.  217. — Method  of  opening  uretlira  liy  "VVheelliouse. 
(From  Bryant's  Surgery.) 

Search  for  the  stricture,  and  pass  the  director  through 
it  into  the  bladder.    Divide  the  strictiu-e  with  a  probe- 


Fio.  218. — AVlicolliouse's  probe-gorget. 


pointed  bistoury  run  along  tlio  groove  in  the  director 
Pass  the  point  of  the  probc-gorgot  (Fig.  218)  along  the" 
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groove  of  tlie  director  towards  tlie  bladder,  dilating' 
the  clivided  stricture.  Introduce  a  guni-elastic  catkotei' 
from  the  meatus  into  the  wound,  and  guide  it  by  th-- 
gorget  into  the  bladder.  Withdraw  the  gorget,  and 
retain  the  catheter  in  the  urethra  for  three  or  four 
days. 

Codes   operation   of  ■perineal  section  or  tappmg  tliL- 
lu-ethra  at  the  apex  of  the  prostate  "unassisted  by  a 
guide  staff."  Secure  the  patient  in  the  lithotomy  position. 
Pass  the  left  forefinger  into  the  rectum,  and  place  its 
point  on  the  apex  of  the  prostate.    Plunge  a  double- 
edged  scalpel  boldly  into  the  median  line  of  the  permeum, 
and  carry  it  towards  the  tip  of  the  iinger  in  the  rectum. 
Enlarge  the  incision  bv  an  upward  and  downward  move- 
ment of  the  knife,  but  do  not  withdraw  it.    men  the 
point  is  felt  near  the  tip  of  the  finger,  pass  it  onwards 
into  the  urethra.    Withdraw  the  knife,  keep  the  finger  m 
the  rectum,  and  guide  a  probe-pointed  director  into  the 
bladder.    Withdi'aw  the  finger  from  the  rectiun,  and 
pass  a  cannula  along  the  dii'cctor  into  the  bladder,  and 
tie  it  in  for  a  few  days.    This  appears  to  be  a  good  opera- 
tion for  impervious  stricture  with   fistulce  and  mucli 
induration  of  the  perineum,  and  is  held  m  considerable 
favour  by  some  of  the  Guy's  Surgeons.    Por  such  stric- 
tures, however,  WheeUiouse's  operation  is  more  generally 

performed.  .   i  .  • 

Electrolysis  has  recently  been  advocated  tor  stric- 
ture, and  several  successful  cases  in  this  countiy  have 
been  reported  by  Dr.  Steavenson  and  Mr.  Bruce  Clai-k. 
It  consists  in  passing  a  catheter- electrode  down  to  the 
face  of  the  stricture,  connecting  it  with  the  battery,  and 
auplving  the  other  electrode  to  s(me  other  part  of  the 
body  It  is  believed  to  act  by  causing  some  chemical 
chano'e  in  the  cicatricial  tissue,  thus  leatliug  to  its 
absoiTtion.  It  has  been  employed  for  strictures  whore 
an  instrument  after  ]Kn-sistent  attempts  cannot  be  pissed 
and  as  a  substitute  in  some  cases  for  dilatation.  Sutficiont 
time  has  not  elapsed  to  judge  of  the  results  that  may  be 
expected  from  this  method  of  treatment.  It  is  ccrtainh 
not  unattended  with  danger-oxtravasation  of  urine  and 
oven  death  having  followed  its  emiiloymeut. 

Ukftiiku.  om  urinary  abscesses  may  occur  at  any 
part  of  the  urethra,  but  the  most  common  situation  is  in 
the  perineum.  (W^.sr.-They  are  most  otten  formed  m 
comioction  with  stricture,  and  arc-  then  duo  to  ulceration 
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and  local  extravasation  of  ui'ine  behind  the  seat  of  ob- 
strnction.    They  may  also  result  from  injury  inflicted 
either  from  without  or  from  within,  as  passing  an  instru- 
ment alona;  the  urethra,  or  the  imiiaction  of  a  calculus ; 
or  they  may  occur  during  an  attack  of  gonorrhoea  from 
inflammation  extentUng  to  one  of  the  urethral  follicles ; 
or  to  Cowper's  glands.    The  signs  of  a  ui-ethral  abscess  in 
tlie  perineum,  its  most  common  situation,  are  the  presence 
of  a  hard,  brawny,  deeply-seated  swelling,  generally  begin- 
ning in  the  middle  line  just  in  front  of  the  anus,  and  as 
it  increases  in  size,  making  its  way  to  one  or  other  side  of 
the  perineum  in  the  direction  of  the  groin.    At  first, 
while  the  pus  is  bound  down  by  the  deep  fascia,  there  is 
no  fluctuation,  and  it  is  only  as  it  approaches  the  surface 
that  this  sign  of  abscess  can  be  detected.    The  abscess  is 
iittended  by  throbbing  pain,  and  often  by  sharp  constitu- 
tional disturbance,  occasionally  by  a  rigor,  and  may 
cause  retention  of  urine.    Treatment. — Fluctuation  must 
not  be  waited  for,  but  a  catheter  passed  down  the 
urethra,  and  a  free  incision  made  in  the  median  line  of 
the  perineum  into  the  swelling.    If  the  abscess  is  not 
(jpened,  it  may  break  externally  in  the  perineum,  or  it 
may  buri'ow  amongst  the  tissues  and  break  into  the  rec- 
timi ;  and  if  not  already  in  connection  with  the  urethra, 
as  when  the  abscess  forms  external  to  it,  it  may  break 
into  that  canal. 

Urikaey  fistul/E  are  generally  the  result  of  urinary 
abscess  in  connection  with  stricture  of  the  urethi-a.  They 
may  also  be  due  to  wounds  of  the  urethra,  made  accident- 
ally, or  by  siu'gical  operation,  or  by  ulceration  following 
imiKiction  of  a  calculus.  Thej'  are  commonly  divided 
into  three  kinds: — 1,  The  fvrineul;  2,  the  scrotal;  and 
'4,  the  penile. — The  jierineal  may  be  single  or  nuiltiplo  ; 
the  scrotal  are  nearly  ahvays  multijile ;  and  the  penile 
single.  In  long-standing  cases  the  fistute  may  burrow 
among  the  tissues  of  tho  groin,  nates  and  thighs,  and  may 
even  open  into  tho  rectum. 

Treutment. — 'When  duo  to  strictur(',  tlio  flstula>  will 
generally  readily  heal  wh(!n  the  stricture  is  cured  and  a 
free  natural  passage  is  estaljlished  for  tlio  escape  of  urine. 
Should  they  not  do  so-— 1.  A  perineal  Jisiultt  when  small 
may  bo  induced  to  close  by  passing  a  soft  catheter  to 
])reveut  the  contact  of  urine  whenever  tho  patient  mictu- 
rates, or  by  inserting  into,  the  fistula  a  liot  win;  or  a 
probe  coated  with  nitrate  of  silver.    1  f  these  moans  fail. 
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the  edges  of  tlie  fistula  may  be  pared  and  brought  together 
by  sutures.  When  the  parts  are  indurated  and  the  stric- 
ture is  of  the  cartilaginous  kind,  external  urethrotomy 
and  laying  open  of  the  fistuke  should  be  j^ractised. 
2.  Scrotal  fistuke  nearly  always  require  freely  laj-ing  open, 
and  -when  fistulee  extend  to  the  groin  or  buttock  they 
should  also  be  treated  in  this  way.  3.  Penile  fistuke.  when 
large,  and  especially  when  the  result  of  sloughing  conse- 
quent upon  the  impaction  of  a  calculus,  usually  requii-e  a 
l^lastic  operation. 

Extra VASATiox  of  ueine  is  commonly,  though  not 
always  the  result  of  stricture,  and  is  due  either  to  the 
dilated  urethra  behind  a  stricture  ulcerating  and  giving 
way,  or  to  a  lacunar  abscess  bursting  into  the  urethra. 
In  either  case,  the  urine  is  forced  by  the  contraction  of 
the  bladder  into  the  surrounding  cellular  tissue.  The 
lu-ethra  may  give  way  (1)  in  front  of  the  anterior  layer, 
(2)  between  the  two  layers,  and  (3)  behind  the  posterior 
layer  of  the  triangular  ligament.  In  the  first  and  by  far 
the  most  common  situation,  it  is  the  bulbous  portion  of 
the  urethra  that  gives  way.  Here  the  urine  is  prevented 
from  passing— 1 ,  backwards  into  the  pelvis  by  the  anterior 
layer  of  the  triangular  ligament  being  attached  to  the  ramus 
of  the  pubes  and  ischium  and  sub-pirbic  ligament ;  2.  down- 
wards into  the  ischio-rectal  fossa  by  the  anterior  layer  of 
the  triangular  ligament  being  continuous  around  the  trans- 
verse perineal  muscle  with  the  deep  layer  of  the  super- 
ficial fascia  of  the  perineum ;  3,  laterally  on  to  the  thighs 
by  the  deep  layer  of  the  superficial  fascia  of  the  permeum 
being  attached  to  the  ramus  of  the  pubes  and  ischuun. 
Hence  it  passes  in  the  middle  line  into  the  cellular  tissue 
of  the  scrotum  and  penis,  and  laterally  on  to  the  abdo- 
men where  it  is  prevented  from  passing  down  the  thigh 
by  the  deep  layer  of  the  superficial  fascia  of  the  grom 
which  is  continuous  with  the  deep  layer  of  the  .su]ierhcial 
fascia  of  the  perineum,  being  attached  along  the  Ime 
of  Poupart's  ligament.  When  the  memhrancuus  portwx 
of  the  urethra  is  ruptured,  the  urine  is  confined  at 
first  between  the  two  layers  of  the  tnangukr  ligament, 
and  if  not  lot  out  will  make  its  way  (1)  forwards, 
through  the  anterior  layer,  and  take  the  course  as 
given  above,  or  rarely  (2)  backwards,  thnnigh  the  pos- 
terior lavor,  and  then,  as  when  the  urethra  gives  w.ay 
behind  the  posterior  layer,  will  make  it^  ^^y  around  the 
neck  of  the  bladder,  and  will  be  abnost  inevitably  fatal. 
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Wherever  the  urine  spreads,  it  causes  inflammation  and 

sloughing.  n      ,  • 

Hi/mpioms.^The  history  of  a  case  of  extravasation  i& 
not  uncommonly  as  follows.  A  patient  with  a  tight 
stricture  is  straining  to  pass  water,  he  feels  something 
give  way,  experiences  a  sensation  of  relief,  and  perhaps 
owing  to  the  tension  being  removed  by  some  urine  being 
forced  into  the  cellular  tissue,  the  superadded  spasm  for  a 
time  ceases,  and  a  few  ounces  of  lu-ine  are  passed  through 
the  urethra.  In  half  an  hour  or  so  a  pricking  or  burn- 
ing sensation  is  felt  in  the  perineum,  soon  followed  by 
pain,  and  by  rapidly  increasing  swelling  of  the  perineum, 
scrotum,  and  penis.  If  the  urine  is  not  let  out  by  timely 
incisions  the  swelling  extends  to  the  groin,  and  m  some 
cases  has  been  known  to  reach  as  high  as  the  axilla. 
The  skin  now  appears  dusky  or  purplish-red  and  oedemat- 
ous,  and  gangrene  and  sloughing  of  the  infiltrated  tissues 
rapidly  ensue.  The  absoipition  of  the  septic  products 
gives  rise  to  constitutional  disturbance  and  fever,  which 
though  it  may  at  iirst  run  high,  soon  assumes  a  low 
typhoid  character,  and  the  patient,  especially  if  the 
subject  of  chronic  kidney  disease,  frequently  sinks  into  a 
comatose  state  and  dies.  When  the  extravasation  occurs 
between  the  two  layers  of  the  triangular  ligament,  it  may 
remain  localized,  giving  rise  to  a  hard  circumscribed 
swelling  in  the  perineum,  which  may  slowly  make  its 
way  towiirds  the  scrotum  ;  and  lastly,  when  the  extrava- 
sation occiu-s  behind  the  posterior  layer  of  the  triangular 
ligament  and  the  urine  is  extravasated  into  the  pelvic 
cellular  tissue,  the  symptoms  resemble  those  of  extraperi- 
t(meal  rupture  of  the  bladder. 

Trmtment. — A  catheter  should  be  passed  into  the 
Vdadder,  or  where  this  is  impossilile,  down  to  the  stricture, 
and  in  either  case  a  free  incision  in  the  middle  line  of  the 
liorineum  extending  into  the  urethra  made  on  the  cathe- 
ter. Free  incisions  through  the  skin  of  the  scrotum, 
penis,  and  groins,  in  fact,  wherever  the  urine  has  ])ene- 
trated.  should  likewise  lie  made  to  allow  of  it  draining 
away,  and  the  wounds  rendered  as  far  as  possibk>,  ase])tic 
by  the  free  ajiplication  of  iodoform  or  other  antiseptics. 
The  patient's  strength  at  the  same  time  must  be  sup- 
jiorted  by  fluid  nourishments  and  stimulants ;  whilst 
opium  should  be  given,  unless  coutraindicatod  on  account 
of  kidney  disease. 

Stoxe  IX  •J'lii-;  ruETiiUA. — A  small  calculus  or  frag- 

U  II 


658 


DISEASES  OF  HEGIOXS. 


ment  of  one  may  become  impacted  in  any  part  of  tlio 
tu-ethra,  but  most  frequently  in  the  membraneous  portion 
or  just  within  the  meatus.  When  sharp  and  angular  it 
causes  much  pain,  and  when  large  enough  to  obstruct  the 
urethra  gives  rise  to  retention,  and  if  not  soon  reuioyed, 
to  ulceration  followed  by  extravasation  of  urine.  Treat- 
ment.— If  far  forward,  it  may  often  be  expelled  whilst 
straining  to  pass  water,  by  holding  the  meatus  and 
suddenly  letting  go;  or  gentle  manipulation,  aided,  if 
necessary,  by  incision  of  the  meatus,  may  suffice.  Ex- 
traction by  the  urethral  forceps  should  next  be  tried 
(Figs.  219  and  220),  and,  this  failing,  a  free  incision  over 


Fig.  219.— Ui-etliral  forceps  (Arnold's). 


the  stone  must  be  made.  Thus,  if  impacted  m  the  mem- 
braneous portion,  it  should  be  removed  through  an  mci.^ion 
in  the  middle  line  of  the  perineum  ;  if  m  the  penile 
portion  iust  in  front  of  the  scrotrrm,  it  should  be  pushed 
back  if  possible   into  the  membraneous  portion  and 


Fig.  220. — Dr.  Hogan's  uretliral  forceiis. 

removed  through  the  perineum,  as  an  incision  in  the 
penile  portion  of  the  urethra  is  apt  to  be  followed  bv 
Matula,  and  should,  if  possible,  be  avoided.  It  comiielled 
to  incise  the  penile  urethra  the  incision  should  be  ircc^so 
as  to  prevent  laceration  of  the  tissues  m  extracting  the 
stone  Th(-  ed"-cs  of  the  wound  ,«hould  then  bo  united  hy 
suture,  and  a  soft  catheter  tied  in  the  urethra  for  a  few 
days  till  the  incision  has  healed.  ,  • 

V  vscUL.VK  TUJioviis  are  much  more  frequent  in  the 
female  than  in  the  male  urethra.  In  the  feinale.  they 
occur  as  small  florid  excrescences  usually  situated  about 
the  entrance  of  the  urethra,  often  surrounding  it  like  a 
riu-  and  perhaps  extending  s<nne  distance  up  it.  Ihcy  give 
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rise  to  increased  frequency  of  micturition,  pain  dunug 
the  act,  and  intermittent  attacks  of  hsemorrhage,  tlius 
somewliat  simulating  the  symptoms  of  a  calculus;  but 
inspection  will  at  onco  reveal  tlie  nature  of  the  affection. 
Treatment.—IAgahive,  or  the  application  of  nitric  acid  or 
the  thcrmo-cautery,  generally  suffices  for  their  cure. 

Retention  of  urine,  or  inability  to  pass  water,  must 
be  distinguished  from  suppression  of  urine  in  which  none 
is  secreted  by  the  kidneys.  Cause. — Retention  may 
depend  upon  "^either  («)  obstruction  to  the  outflow  of 
urine  from  the  bladder,  or  {b)  inability  of  the  bladder  to 
expel  its  contents  consequent  upon  atony  of  its  muscular 
coat  or  paralysis.  Retention,  therefore,  is  a  symptom  of 
several  diseases.  1.  In  the  old,  it  is  commonly  due  to 
enlarged  prostate  with  superadded  congestion  combined 
with  atony  of  the  bladder  from  over-distension.  2.  In 
adiM  'men  it  may  be  due  to  organic  stricture  with 
temporary  spasm  of  the  unstriped  muscular  fibres  of  the 
ui'ethra,  or  to  congestion  of  the  mucous  membrane  owing 
to  gonorrhoea,  a  drinking  bout,  cold  and  wet.  3.  In 
ivomen  it  may  be  the  result  of  hysteria,  the  pressure  of  an 
enlarged  uterus  or  other  pelvic  tumours,  or  the  fojtal  head 
in  parturition.  4.  In  rhildren  it  is  commonly  caused  by 
an  impacted  calculus  or  ligature  of  the  penis,  and  more 
rarely  by  phimosis.  5.  At  nil  ages  and  in  hotJi  sexes  it  may 
bo  due  to  reflex  spasm  after  operations  on  the  rectum, 
shock  following  any  severe  injury  or  operation,  tumours 
in  the  neck  of  the  bladder  or  urethra,  and  to  abscesses  in 
any  part  of  the  urethra.  It  may  also  be  due  to  paralysis 
consequent  iipon  disease  or  injury  of  the  brain  or  spinal 
cord,  and  to  atony  of  the  muscular  coat  of  the  bladder. 
In  the  two  latter  conditions,  however,  after  the  bladder 
has  become  distended  and  will  hold  no  more,  the  excess  of 
urine  passively  overflows,  dribbling  constantly  away;  and 
tliis  condition  of  false  incontinence  must  be  distinguished 
from  true  incontinence  in  which  the  urine  runs  aM^ay 
as  fast  as  it  is  secreted  by  the  kidneys  and  passes  into 
the  l)ladder. 

Hymplamx  and  sii/ns. — When  retention  has  conie  on 
slowly,  as  from  the  gradual  contraction  of  an  organic; 
stricture,  thcn'c  ma,y  l)e  but  little  local  pain  and  no 
constitutional  distiirlianco,  oven  although  the  bladder  may 
bo  distended  by  many  ])iiits  of  urine.  Where,  however, 
it  is  produced  suddenly  there  is  usually  groat  pain 
followed  by  severe  constitutional  svmjitonis — a  small  and 
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frequent  pulse,  a  dry  and  brown  tongue,  and,  perhaps, 
delirium,  symptoms  probably  due  to  the  sudden  check  to 
the  secretion  by  the  kidneys,  and  to  the  stretching  of  the 
bladder.  The  bladder  itself,  unless  greatly  hypertrophied 
and  contracted,  rises  out  of  the  pelyis  and  may  be  felt  as 
a  distinct  tumour,  dull  to  percussion,  and  at  tiuies 
extending  as  high  as  the  lunbilicus,  or  in  extreme  cases 
even  to  the  ensiform  cartilage.  The  patient,  unless 
drunk,  usually  ccnnplains  of  inability  to  pass  water. 
When,  however,  the  bladder  has  become  gradually  dis- 
tended and  nrine  is  passively  flowing  away,  he  may  com- 
plain of  inability  to  hold  his  water  and  be  quite  unaware 
that  the  bladder 'is  full,  and  may  object  to  have  a  catheter 
passed  till  the  condition  has  been  explained.  The  presence 
of  a  swelling  in  the  abdomen,  and  the  flowing  of  lu-me 
through  the  catheter  immediately  after  the  patient  has 
passed  water  and  beheyes  that  he  has  emptied  his  bladder, 
should  serve  for  the  diagnosis.  In  suppression,  the 
bladder  is  found  empty  on  passing  a  catheter. 

Jiesidts  of  retention.— II  the  bladder  is  soon  relieved  no 
apparent  harm  may  ensue.  If  neglected,  however,  the 
over-distension  may  lead  to— 1,  atony  of  the  muscular 
coat ;  2,  cystitis  ;  3,  nephritis  ;  4,  rupture  of  the  urethra 
behind  the  obstruction  ;  o  (rarely),  rupture  of  the  bkdder 
itself;  and,  6,  passive  overflow  of  imne,  the  bladder 
remaining  full. 

Treatment— Tho  distended  bladder  must  oe  relieTed, 
and  if  the  distension  is  extreme  and  the  sj-niptoms  urgent, 
at  once.  The  way  of  doing  this  will  vary  according  to  the 
cause,  and  will  be  considered  under  the  following  heads  :— 

1  Retention  from,  spasm  of  the  nnstriped  .fibres  sur- 
rounding the  urethra,  sometimes  callvd  spasmodic  stridMrc. 
Spasm  is  rarely,  if  ever  sufficient,  alone,  to  cause  reten- 
tion. Generally  some  slight  organic  narrowing  ol  the 
urethra  is  also  present.  The  usual  history  ot  retention 
from  spasm  is  a  drinking  bout,  or  exposure  to  cold  or 
Avet  in  a  gouty  or  rheumatic  subject;  while  on  careful 
questioning,  the  patient  admits  that  the  stream  has 
been  noticed  to  be  small  or  forked,  or  that  a  similar 
attack  of  retenticm  has  previously  occurred.  _  it  the 
retention  has  existed  for  some  time,  and  here  is  much 
pain  and  considerable  distension  ot  the  b  adder,  a  full- 
sizod  flexible  catheter  (No.  8  or  9)  sh.>uld  be  passed, 
if  necessary  under  chloroform.  When,  however,  the 
symptoms  are  not  urgent,  and  an  instrument  has  never 
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been  passed,  a  hot  Latli  and  a  full  doso  of  tincture  of 
opium  mil  generally  suffice.  In  retention  due  to  spasm 
following'  operations,  a  well-oiled  soft  rubber  catheter 
should  be  passed. 

When  the  spasm  is  associated  with  a  severe  organic 
stricture  other  means  may  have  to  be  taken.  See  Treat- 
ment of  lietenlion  from  Organic  Stricture. 

2.  detention  from  congestion  of  the  mucous  membrane  of  the 
urethra,  sometimes  known  as  congestive  stricture.  Conges- 
ti(m,  like  spasm,  is  seldom  sufficient  of  itself  to  produce 
retention ;  and  is  nearly  always  associated  with  at  least  a 
slight  ortranic  stricture  or  with  some  enlargement  of  the 
prostate.  It  is  usually  the  result  of  gonorrhoea,  or  other 
conditions  causing  inflammation  of  the  urethra.  The 
treatment  is  similar  to  that  of  retention  from  spasm. 

3.  jRetention  from  hyjm-tropJnj  of  the  prostate  only  occurs 
after  middle  life.  It  is  then  generally  due  to  congestion 
induced  by  cold,  the  abuse  of  alcohol,  &c.,  causing  the 
already  existing  obstruction  to  become  complete.  First, 
try  to  pass  the  French  single  coudee  catheter  (Fig.  208), 
then  the  double  coudee  (Fig.  209),  and  these  failing,  a 
gum-elastic  catheter  with  a  lai'ge  curve.  Should  the 
point  hitch  at  the  middle  lobe  of  the  prostate,  withdraw- 
ing the  stylet  for  half  an  inch  will  cause  the  end  to  slightly 
tilt  irp,  and  it  will  then  often  readily  glide  into  the 
1)1  adder.  If  not  successful  in  this  way  the  silver  prostatic 
or  the  lieaked  catheter  must  next  bo  tried,  but  serious 
mischief  may  bo  done  by  these  instruments  unless  the 
greatest  gentleness  is  rrsed.  They  should  never  be  oni- 
jiloyed  until  other  forms  have  failed.  If  a  catheter  passes 
easily  it  may  bo  withdrawn  after  the  bladder  is  relieved; 
but  if  passed  with  difficulty  it  had  better  be  left  in,  as  more 
harm  maj'  bo  done  by  having  to  iiass  it  again  tlian  by 
leaving  it  in  situ.  When  the  bladder  is  greatly  distondeii 
all  the  urine  should  not  bo  drawn  off  at  onco,  lest  syncope 
be  induced.  A  cathotor  failing,  the  retention  may  bo  re- 
lieved by:  1,  i)unctiu-o  above  the  ]iubes ;  2,  puncture 
tlu'ough  the  rectum ;  and  3,  forcing  a  ca,theter  througli 
the  prostate  {tunnelling).  Tlio  first  method  is  decidedly 
tlio  best.  The  second  is  seldom  ap])Hcab!o,  as  tlio  en- 
lai-gCTnent,  as  a  rule,  leaves  no  room  between  the  pros- 
tate and  tlu(  pouch  of  peritoneum  for  puncture,  which,  if 
attempted,  will  ]irobal)ly  wound  tlu;  iieritotienin.  The  third 
uK.'thod  is  att-<'n(led  with  extreme  danger,  and  is  seldom 
practised  at  the  present  day. 
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4.  Retention  from  organic  stricture — Tlie  symptoms  and 
diagnosis  of  stricture  have  already  been  described.  Here 
only  need  be  mentioned  the  treatment  to  be  adopted  in 
cases  of  retention  from  tbis  cause.    An  endeavour  should 
first  be  made  to  pass  a  catbeter,  if  necessary,  imder  an 
antestbetic.  If  tbis  fails,  and  the  symptoms  are  not  urgent, 
a  bot  batb  and  a  full  dose  of  tincture  of  opium  may  be  given, 
and  anotber  trial  made  in  a  few  hours.    "N^Tiere,  however, 
there  are  signs  of  grave  kidney  mischief,  opium  must  be 
withheld  or  given  with  great  caution.     Should  these 
means  not  succeed,  or  if  from  the  first  the  symptoms  are 
urgent,  one  of  the  following  methods  may  be  resorted  to, 
viz.  :  1.  Aspiration,  or  puncture  of  the  bladder  above  the 
pubes;  2,  Punctiu'e  of  the  bladder  through  the  rectum; 
3,  Cock's  operation  of  opening  the  ui-ethi-a  behind  the 
stricture  through  an  incision  in  the  perineum;  and  4. 
Forcing  a  catheter  into  the  bladder.    The  last  method  is 
highly  objectionable,  and  should  on  no  account  be  j^rac- 
tised.    Of  the  other  methods  aspiration  above  the  pubes. 
repeated,  if  necessary,  should  the  strictiu-e  not  quickly  yield 
after  the  spasm  has  lieen  removed  by  emptying  the  bladder 
and  thus  reducing  the  tension,  is  in  my  opinion  the  best. 
Puncture  through  the  rectum  is  strongly  recommended  by 
some  Surgeons ;  but  it  is  open  to  the  objection  that  suppii- 
ration  between  the  bladder  and  rectum,  extravasation  of 
lu-ine,  and  a  permanent  recto-vesical  fistula,  are_ liable  to 
follow,  to  say  nothing  of  the  annoyance  to  the  patient  from 
the  presence  of  the  cannula  in  the  rectum,  and_  the  ex- 
coriation of  the  parts  by  the  urine,  which,  notwithstand- 
ing care,  is  apt  to  occur.    The  vas  deferens,  moreover, 
may  be  injured,  and  atrophy  of  the  testicle  ensue.  Cock's 
operation  'is  difiicult  to  perform,  and  does  not  appear  to 
]iossess  any  advantage  over  aspiration  or  punctiu-e  abovc^ 
the  pubes."  Should  the  passage  of  a  catheter  not  be  effected 
after  the  bladder  has  been  aspirated  on  several  occasions. 
Wheelhouso's  operation,  or 'one  of  the  other  operations 
described  under  impermeable  stricture,  may  be^  under- 
taken.   Aspiration,  though  as  a  rule  attended  with  excel- 
lent results,  is  not  absolutely  free  from  danger.     Thus  it 
should  not  be  practised  when  the  urine  is  uiibealtby.  lest  a 
drop  or  two  escajie  through  the  puiu'ture  and  set  up  septic 
infiammation  and  suppuration,  which  may  be  followed  by 
extravasation  of  luine. 

IMrnlion  from  Jn/f>it'ri>i  sbonld  be  combated  by  sucli 
moral  and  physical  treatment  as  is  applicable  to  that 
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disease.    A  catlieter  should  not  be  passed  if  it  can  be 

possibly  avoided.  77  ^ 

6  lidention  from  paralysis  or  atomj  of  the  Madder,  from 
ahsce.^s  or  tumour  of  the  urethra  or  bladder,  from  impacted 
calculus,  and  fromlicjature  of  the  is  discussed  under 

tbe  beads  of"  Paralysis  of  the  Bladder,  Impacted  tai- 
culus,  &c. 

PlTXCTURE    OF   THE    BLADDER   ABOVE    THE   PDBES. — 

Make  a  small  incision  through  the  skin  immediately 
above  the  pnbes,  having  first  ascertained  by  percussion 
that  the  bladder  has  risen  well  out  of  the  pelvis ;  and 
thrust  Cock's  curved  trocar  and  cannula  down-wards  and 
backwards  into  the  bladder.  Withdraw  the  trocar  and 
secure  the  cannula  in  situ.  In  a  few  days,  when  the  parts 
are  consohdated,  the  cannula  should  be  changed.  ■\Vhen 
the  bladder  is  distended  a  good  inch  rises  above  the  pubes 
uncovered  by  peritoneum,  but  when  contracted  and  hyper- 
trophied  it  may  rise  but  little  if  at  all.  Under  these  latter 
circum-stances  the  trocar  and  cannula  must  be  passed 
close  to  the  piibes  for  fear  of  wounding  the  peritoneum. 

A.yiiratioii  is  performed  in  a  similar  way,  except  that 
the  aspirating  needle  or  trocar  is  thrust  in  without  any 
preliminary  incision  of  the  skin.  If  a  small  aspirating 
needle  or  cannula  is  used  there  is  no  danger  of  extravasa- 
tion, as  on  its  withdrawal  the  puncture  in  the  bladder  is 
closed  by  the  contraction  of  the  muscidar  fibres ;  and  even 
should  a  drop  or  two  of  urine  escape  no  harm  will  ensue 
provided  the  urine  is  healthy.  It  is  a  most  useful  emer- 
gency operation,  and,  if  necessary,  may  be  repeated  on 
several  successive  occasions. 

I'L^XCTURE  OF  THE  BLiVDDER   THROTTGn  THE  RECTUM. 

 Place  the  patient  in  the  lithotomy  position.  Pass  the  loft 

forefinger  into  the  rectum,  and  place  its  tip  just  beyond 
the  back  of  the  prostate;  take  Cock's  long  curved  trocar 
and  cannula,,  with  the  point  of  the  trocar  slightly  Avith- 
drawn  within  the  cannula.  Introduce  it  through  the 
anus,  and  guide  it  by  the  finger  in  the  rcctuiu  to  a 
spot  immediately  behind  the  jirostatc  exactly  in  the 
middle  line.  I'ross  the  cannula  firmly  on  the  thu;tua,ting 
trigone  of  the  bladder,  and  plunge  the  trocar  boldly 
into  the  bladd(!r,  in  a  (lirectif)n  upwards  and  fcu'wards 
towards  the;  umbilicus.  Withdraw  the  trocar,  and  secure 
the  cannula,  iu  situ  with  siiitablt!  tapes.  Do  not  plug  the 
cannula,  but  fix  an  india-rubber  tub(!  on  its  end  and  con- 
vey this  to  a  vessel  beneath  the  bed. 
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Diseases  of  the  Gexital  Oeg.^'S. 

diseases  of  the  penis. 

Pabaphimosis  is  tlie  strang-ulation  of  tlie  glans  penis 
by  a  tight  prepuce  whicli  has  been  drawn  back  over  it,  and 
cannot  be  replaced.  Thus,  it  is  not  infrequently  met  ^vith 
in  boys,  from  the  accidental  uncovering  of  the  glans  and 
neglect  to  draw  the  prepuce  forward  again.  In  adults  it 
is  generally  due  to  swelling,  caused  by  gonorihoea  or 


Fig.  221. — Method  of  dividing  the  stricture  in  parapliimosis. 
(From  Bryant's  Surgery. ) 

venereal  sores,  but  it  m.iy  occasionally  occiu-  during 
coitus.  It  is  attended  -with  great  anlenia  of  the  glans  and 
prepuce,  and  if  not  soon  reduced,  may  lead  to  ulceration 
at  the  line  of  constriction  or  even  to  sloughing  of  the 
penis.  Treatment. — Reizo  the  ]-)enis  between  the  iirst  and 
second  fingers  of  each  hand,  press  the  blood  and  wdema 
out  of  tlie  glans  with  the  thumbs,  and  at  the  same  time 
push  the  gians  backwards  and  try  to  draw  the  prepuce 
forwards  over  it.  If  this  fails,  di^-ide  with  a  knife  (Fig. 
221)  the  constricting  band,  which  lies  just  behind  the 
fold  of  oidematous  prepuce  at  the  bottom  of  the  furrow  on 
the  dorsum  of  the  ]icnis. 

Pjiimosis  is  a  condition  in  which  the  prepuce  is  elon- 
gated, and  its  orifice  contracted,  so  that  it  cannot  bo 
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dra^vn  back  over  the  glans.  It  may  occur  as  a  congenital 
affection  ;  or  it  may  be  acquired,  and  is  then  usimlly  due 
to  the  cicatricial  contraction  of  the  orifice  tollo^\ang 
syphilitic  ulceration  or  repeated  attacks  of  gouorrbcca. 
The  orifice  when  very  small  may  cause  dilhculty  ot 
micturition  or  even  retention  of  m-me  ;  whdst  the  strani- 
ino-  to  pass  water  may  induce  prolapse  of  the  rectum, 
hernia,  irritation  of  the  bladder,  and  symptoms  of  stone, 
and  if  not  reUeved  may  produce  the  harmful  effects  on 
the  urinary  organs  described  under  stricture;  or  the 
deposit  of  the  urinary  salts  beneath  the  prepuce  may  lead 
to  the  formation  of  preputial  calculi.  The  inability  to 
uncover  the  glans  m.ay  cause  pain  and  difficulty  m 


Fia.  222. — Seizing  the  prepuce  preparatory  to  tlie  operation 
of  circumcision. 

(From  Bryant's  Surgery). 


coitus,  and  l)y  preserving  a  mucous  mombranc-like 
character  to  the  glans  predispose  to  venereal  disease  ; 
whilst  the  secretion  which  collects  beneath  the  jirepuco 
may,  in  consequence  of  the  irritation  it  is  apt  to  sot  np, 
induce  iiriapism,  liahits  of  mastitrbation,  inflammation 
sometimes  simulating  gonorrhtra,  adliosion  of  the  glans 
to  the  proimce,  or  even  as  age  advances  the  formation  of 
an  ejnthelioma.  The  treatment  may  bo  considered  under 
the  heads  of  circumcision,  slitting  the  prepuce,  and  dilata- 
tion of  thf  preputiat  orifice. 

1.  Circumcision. — Lay  liold  of  tlie  projnice  transversely 
with  a  pair  of  polypus  forceps,  on  a  level  with  the  corona  ; 
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let  the  glans  slip  back,  close  the  forceps,  and  slaave  off 
all  the  prepuce  in  front  of  them  with  a  clean  sweep  of  the 
knife.  Eemove  the  forceps,  slit  up  the  mucous  lining  of 
the  prepuce  in  the  middle  line  quite  back  to  the  corona, 
break  down  any  adhesion  between  the  prepuce  and  glans, 
wash  away  the  seci^etiou,  twist  or  tie  anj'  spurting 
vessels,  and  stitch  the  flaps  of  mucous  membrane  to  the 
skin  with  interrupted  horse-hair  sutures.  Dress  with 
boracic  lint  or  iodoform. 

2.  Slitting  the  prepuce  may  be  done  with  scissors  or  with 
a  curved  bistoury,  guided  by  a  director  introduced  between 
the  glans  and  prepuce.  In  either  case  the  mucous  mem- 
brane should  be  united  to  the  skin-flaps  with  fine  sutiu-es 
after  twisting  or  t;\'ing  any  bleeding  vessels.  Care  should 
be  taken  not  to  pass  the  director  into  the  meatus,  and 
to  ensure  that  the  mucous  membrane  is  slit  quite  back 
to  the  corona. 

3.  Dilatation  of  the  prepuce  may  be  accomplished  in 
slight  cases  by  a  daily  endeavour  to,  draw  back  the  con- 
tracted 2)repuce  over  the  glans.  It  may  also  be  done  by 
the  preputial  dilator,  or  bj^  forcible  separation  of  the 
blades  of  the  dressing  forceps,  though  such  means  are  not 
often  successfirl. 

PniMARY  VENEREAL  SORES  OR  Cn.VNCRES. — TwO  chief 

varieties  of  venereal  sore  or  chancre  occur,  the  si/philitic 
or  infecting,  and  the  local  contagious  or  non-iu/ccting. 
Either  of  these  may  be  accompanied  by  sloughing  or 
phageda?na,  and  are  then  spoken  of  as  sloughing  or 
phagedenic  sores  or  chancres. 

1.  The  primarg  syphilitic  chancre  has  already  been 
described  in  the  section  on  syphiUs  (p.  48). 

2.  The  local  contagious  or  noii-iii/ectiiig  sore,  the  soft 
chancre  or  chancroid  as  it  is  sometimes  called  to  dis- 
tinguish it  from  the  hard  or  syphilitic  chancre,  is  a 
S])ecihc  form  of  ulceration  probably  depending  iipon  a 
distinct  variety  of  micro-organism.  Tliough  the  ulcer, 
like  the  syphilitic,  may  occur  on  any  part  of  the  body 
that  is  inoculated  with  the  s])ocific  virus,  it  is  so  niuch 
more  frequently  met  with  on  tlie  genitals  that  it  is 
described  with"  diseases  of  these  organs.  It  is  not 
followed  by  constitutional  s^nnptoms. 

Signs.— 'r^oU,  chancres  are  "most  frequent  at  the  junction 
of  tho  glans  and  ])reinice,  where  they  often  take  the  form 
of  a  ring  of  small  \ilcers  arounil  the  corona  glandis. 
,\r(ive  rarely  they  are  met  with  on  the  nnico-cutancous  or 
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cutaneous  surface  of  the  organ.  They  usually  begin  as  a 
pustule  or  slight  excorisition  generally  withm  a  lew  days 
of  inoculation,  and  when  fully  established,  appear  as  smaL 
oval  ulcers,  with  sharply-cut  edges  and  a  slightly 
depressed  base  covered  by  a  greyish  slough,  and  sur- 
rounded bv  a  red  areola  of  inflammation.    When  irritated , 

bv  the  rubbing  of  the  clothes,  or  the  retention  of  the 
secretion  beneath  a  long  prepuce,  they  may  become 
indm-ated;  but  the  induration  has  not  the  sharpiy- 
dofined  character  of  the  syphilitic  sore.  The  inguinal 
o-lands  become  enlarged  {huho),  and  matted  together  into 
a  single  mass,  often  of  considerable  size,  and  have  a 
marked  tendencv  to  suppurate.  The  pus  taken  from, 
them  apparently  contains  the  same  micro-orgamsm  as  that 
of  the  sore,  since  when  inoculated  on  the  same  or  another 
person,  a  similar  sore  is  produced.  _ 

X»iV((/?ios/s.— The  main  differences  betwcenanon-mfecting 

or  soft  sore,  and  an  infecting  or  hard,  are  the  following  :— 
The  soft  sore  is  generally  unattended  with  induration ;  in 
the  hard  the  induration  "is  well  marked;  the  soft  occurs 
within  a  few  davs  of  inoculation,  the  hard  not  till  after 
three  to  five  weeks  ;  in  the  soft  the  secretion  is  abundant 
and  purulent,  in  the  hard  scanty,  ai^d  often  consists  of 
little  more  than  epithelial  cUhris ;  the  soft  can  be  re- 
inoculated  on  the  same  patient,  and  hence  is  frequently 
multiple  ;  the  hard  cannot  be  re-irioculated  on  the  same 
patient,  and  hence  is  single  unless,  as  very  rarely 
ha])pens,  the  patient  is  inoculated  in  two  places  at  the 
sa-mc  time.  The  bubo  following  tlio  soft  sore  is  single, 
soft,  and  very  liable  to  suppurate  ;  that  following  the  hard 
sore  is  multiple,  hard,  and  shotty,  and  very  rarely 
su]ipurates.  A  patient,  however,  may  be  inoculated 
with  syphilis  at  the  same  time  that  ho  receives  a  soft  sore. 
TIence',  when  the  incubative  period  of  syphilis  has  passed, 
the  soft  sor(!  may  take  on  the  characters  of  the  hard  sore. 
Till  this  jieriod  is  over,  therefore,  a  cautious  prognosis  as 
to  the  probable  occurrence  of  secondary  symptoms  should 
bo  given.  It  is  con.seci uently  not  uncommon  to  find  a, 
patient  with  a  clnuKTC  which  presents  characters  both  of 
the  hard  and  .soft  sore. 

Tredtmrnt. — Local  troatrn out  only  is  necessary,  and  con- 
sists in  scrupulous  cleanliness,  jirotection  of  the  soi'o 
from  irritation,  and  the  ajiiiliciation  of  blackwasli  or 
iodoform.  Should  the  glands  l)econu^  inllauied,  rest  in  tlie 
recumbent  posture  is  essential.    1  f  snjiiniraf  ion  threatens, 
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hot  poultices  must  be  apiiliecl  and  a  free  incision  in  a  ver- 
tical direction  made  as  soon  as  pus  lias  formed.  Should 
anj'  intractable  sinuses,  as  frequentlj-  happens,  be  left 
after  the  bubo  has  suppurated,  they  should  be  laid  freely 
open,  and  allowed  to  granulate  from  the  bottom. 

3.  The  slough  in  fj  sore  is  due  to  want  of  cleanliness  or  the 
retention  of  irritating  discharges  by  a  long  foreskin,  and 
generally  occurs  in  weakly  or  debilitated  subjects.  The 
sore,  which  is  covered  with  a  yellow  slough  and  is  sur- 
rounded with  an  angry  areola  of  inflammation,  spreads 
rapidly  and  is  attended  by  considerable  swelling  and 
oedema  of  the  penis.  The  general  appearances  of  the 
ulcer  and  its  appropiiate  treatment  have  already  been 
given  in  the  section  on  Ulcers  (p.  30). 

4.  The  pfiaf/edwnic  sore.  Phagediena  may  attack  both 
the  hard  and  soft  sore,  but  is  said  bv  ^Ir.  Hutchinson  to 
be  a  more  frequent  complication  of  the  former  than  of 
the  latter.  Like  sloughing  it  may  be  due  to  want  of 
cleanliness  and  neglect,  or  to  the  ii'iitatiou  of  the  discharges 
retained  by  a  long  foreskin.  It  seldom,  however,  occiu-s 
to  any  serious  extent,  except  in  those  whose  constitutions 
are  broken  down  by  want  of  food,  abuse  of  alcohol,  de- 
bauchery, or  exhausting  disease.  For  a  descriiitiou  of  the 
character  and  the  treatment  of  this  ulcer  see  p.  31. 

EpiTnELiOMA  of  the  penis  generally  begins  as  a  wart^- 
growth  or  as  an  ulcer  on  the  glans  or  inner  siu'face  of  the 
prepuce.  Old  age  is  looked  ujion  as  the  chief  predis- 
jiosing,  and  the  irritation  of  retained  secretion  under  a 
long  i)repuce  as  the  common  exciting  cause.  The  in- 
durated, sinuous  and  everted  edges  of  the  ulcer,  the 
wartj''  base,  sanious  and  foul  discliai'ge,  rapid  growth, 
advanced  age  of  the  patient,  and  later,  the  involvement 
of  the  inguinal  glands,  will  generally  serve  to  distinguish 
it  from  warts  or  venereal  ulcers  for  which  it  has  been 
inistakon.  If  allowed  to  run  its  course  the  whole  penis 
becomes  infiltrated  with  tlie  growth  ;  the  lumbar,  as  well 
as  the  inguinal  glands,  become  involved ;  sloughing  and 
ulceration  ensue,  and  the  patient  generally  dies  of  ex- 
haustion or  hiPiuorrhage.  The  internal  organs  are  not 
usually  aiVected.  Treatment. — If  seen  early,  the  growth 
alon(^  may  be;  removed.  As  a  rule,  liowover,  the  ]ienis 
should  b(^  am]iutat(!d  in  front  of  the  .-scrotum  unless  the 
gliinds  are  much  involved  or  the  disease  extends  back- 
■Wiirds  beyond  tliis  ]ioint.  In  sucli  a  case  the  scrotum 
may,  under  certain  conditions,  be  split,  the  whole  penis. 
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■^^-itli  tliG  crura,  removed,  and  the  urethra  stitched  to 
the  perineum.  The  inguinal  ghands  if  not  too  extensively 
diseased  should  be  also  removed. 

Amputation  of  tub  penis  is  often  performed  by  one 
swoop  of  the  knife  ;  -when  thus  done  the  urethra  is  liable 
to  retract  and  cause  subsequent  trouble  in  micturition. 
It  is  best  therefore  to  divide  the  corpus  spongiosum 
about  half  an  inch  further  forward  than  the  corpora 
cavernosa,  and  then  split  the  urethra,  and  secure  it  by 
suture  to  the  skin.  The  skin  should  be  drawn  well 
forward  before  it  is  divided,  as  otherwise  it  is  apt  to 
obscure  the  more  retractable  stump,  and  render  the 
securing  of  the  arteries  difficult.  Too  much  skin  more- 
over is  liable  to  obstruct  the  orifico  of  the  urethra.  Tlfe- 
morrhage  during  the  operation  should  be  restrained  by 
Clover's  clamp  or  by  the  finger  of  an  assistant.  The  two 
dorsal  arteries  and'the  arteries  of  the  corpora  cavernosa 
and  of  the  septum  usually  require  ligature.  Amputa- 
tion  by  the~gtnvanic  ecraseur  is  strongly  advised  by 
some,  but  is  open  to  the  objection  that  it  may  be  fol- 
lowed by  secondary  htemorrhage  on  the  separation  of 
the  sloughs. 

DISEASES  of  the  SCROTUJI,  SPERMATIC  CORD,  AND 
TESTICLE. 

Epithelioma  of  the  scrotum,  often  called  sweeps' 
cancer  from  the  frequency  with  which  it  occurs  in 
chimney-sweepers  owing  to  the  irritation  of  the  soot, 
generally  begins  as  a  dark  wart  or  tubercle  which  ul- 
timately ulcerates,  producing  a  sore  with  hard  sinuous 
everted  edges,  and  an  irregular  wartj^  tuberous  base. 
The  irritant  would  appear  to  be  not  merely  the  carbon 
of  the  soot,  but  one  or  more  of  the  products  of  the 
destructive  distillation  of  coal,  as  the  cancer  does  not 
(jccur  from  soot  produced  by  the  burning  of  wood,  and 
is  found  amongst  workers  in  coal-tar  and  its  jiroducts. 
The  inguinal  glands  become  involved,  and  occasionally 
the  testicle,  but  the  disease  does  not,  as  a  rule,  affect 
internal  organs.  Death  is  commonly  duo  to  the  cx- 
liaustion  ])roduced  by  the  ulceration  in  the  inguinal 
glands,  or  hiemorrhage  from  the  opening  of  a  large 
blood-vessel.  Tx-atmeut. — Free  and  early  incision  with 
the  knife,  and  removal  of  the  inguinal  glands  if  en- 
larged and  hard.     If  the  testicle  is  involved  it  sliould 
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be  excised  at  the  same  time.  The  skin  of  the  part  is 
very  lax,  and  although  the  testicle  may  be  denuded  it 
rapidly  becomes  covered  in. 

CEdema  of  the  scrotum,  owing  to  the  laxity  of  the 
tissues,  is  common.  It  may  occur  in  kidney  and  heart 
disease  as  part  of  the  general  dropsy,  or  it  may  be  caused 
by  inflammation  of  the  neighbouring  parts,  as  the  tes- 
ticle. It  is  also  met  with  in  extravasation  of  urine,  and 
may  occur  after  an  operation  for  hernia,  varicocele,  etc. 

Erysipelas  of  the  scrotuji  may  be  the  result  of 
slight  injuries,  abrasions.  &c. ,  or  may  occur  idiopathieally. 
It  is  a,ttended  with  great  swelling,  redness  and  ojdema, 
and  is  very  liable  to  terminate  in  extensive  sloughing  and 
gangrene.  The  same  general  and  local  treatment  shoidd 
be  adopted  as  described  under  Erysipelas,  with  free  and 
early  incisions  should  suppuration  thi'eaten.  _ 

EczEJiA  and  prurigo  of  the  scrotum  requii-e  no  special 
mention. 

Elepii-'Usttiasis  scroti  is  an  enormously  hypertrophied 
condition  of  the  skin  and  connective  tissue  of  the  scrotum, 
and  probably  depends  (Uke  a  somewhat  similar  condition 
known  as  Ijnnph-scrotum,  in  which  a  milky  fluid  exudes 
from  the  sliiu,)  on  the  presence  in  the  blood  of  \heJxhirHi 
sanguinis  homiiiis.  The  disease  is  common  in  the  East, 
but  is  seldom  met  with  in  this  country,  and  then  only  in 
those  who  have  lived  in  the  East.  The  penis  is  sometimes 
affected  in  a  similar  manner.  Treatment.— The  hypertro- 
phied mass  may  be  dissected  off  the  testicle  and  penis, 
after  elevating  it  for  some  hours  before  the  operation  in 
order  to  drain  it  as  much  as  possible  of  blood.  The  base 
during  the  operation  should  be  constricted  by  an  elastic 
band. 

Hydrocele  is  a  collection  of  serous  fluid  in  connection 
with  the  testicle  or  spermatic  cord.  There  are  several 
varieties  of  hydrocele.  Thus,  the  fluid  may  bo  contained 
in  the  tunica  "vaginalis  {common  or  var/inal  hi/dron  lc) :  and 
-this  is  further 'spoken  of  as  concjenital-when  the  tunica 
vaginalis  communicates,  through  the  non-obliteration  of 
its^t'unicular  process,  with  the  general  peritoneal  ca^1ty.  or 
as  Hciifc  when  associated  with  acute  inflammation  of  the 
testicle  or  epididymis.  Again,  the  fluid  may  be  contained 
in  a  cyst  in  connection  with  the  testicle  or  opididvmis 
(cncystnl  h  i/dro<rli:  of  the  testicle  or  epi<li(h/mis),  or  contained 
in  a  cyst  'formed  in  connection  with  the  s]>ermatic  cord 
{enri/sied  hjdroceh  of  the  spermatic  cord).    The  coiulitiou 
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described  by  Pott  and  Scarpa  as  diffuse  hydrocele  of  the 
spermatic  cord,  appears  to  be  a  general  dropsy  of  the  loose 
connective  tissue  of  the  cord,  and  is  so  rare  that  it  may 
be  dismissed  -w-ithont  further  comment. 

CoMMOX  on  YAGiNAii  HYDROCELE  is  a  Collection  of 
serous  fluid  in  the  cavity  of  the  tunica  vaginalis. 

Causes.— Infancy,  m'iddle  age,  heredity,  gout,  and 
malaria  are  said  to  predispose  to  it ;  whilst  slight  injiuies, 
repeated  strains,  the  presence  of  loose  bodies  in  the 
tunica  vaginalis,  and  certain  chronic  diseases  of  the  tes- 
ticle are  sometimes  exciting  causes.  Often  however  no 
efficient  cause  whatever  can  be  discovered. 

Patholocpj. — By  some  it  is  looked  upon  as  a  passive 
dropsj-,  due  to  the  loss  of  balance  between  the  secreting 
and  absorbing  power  of  the  tunica  vaginalis ;  by  others 
it  is  believecl  to  be  due  to  chronic  inflammation.  The 
fluid  is  of  a  pale  straw  colour,  with  a  specific  gravity  of 
1020  to  K)oO,  and  contains  a  large  quantity  of  albumen. 
The  dilated  tunica  vaginalis  is  usually  thin  ;  but  in  long- 
standing cases  it  is  occasionally  greatly  thickened,  and 
may  be  even  of  cartilaginous  consistency.  The  coverings 
are  the  same  as  those  of  the  testicle,  viz.,  skin,  superficial 
fascia,  dartos,  and  intercolumnar,  cremasteric  and  in- 
fundibuliform  fascire. 

Symptoms. — Ordinary  hydi'ocele  forms  a  smooth,  tense, 
elastic  or  fluctuating  swelling  in  the  scrotum,  of  a  pj'ii- 
form,  globular  or  oval  shape,  and  is  frequently  slightly 
constricted  at  its  middle  or  at  its  lower  or  upper  pai't. 
The  chief  diagnostic  sign  is  its  translucency.  If  the 
walls  are  ver}^  thick  it  may  appear  opaque  when  ex- 
amined for  translucency  in  the  usual  way  by  tho  light 
of  a  candle  ;  but  I  have  never  met  with  a  hydrocele,  \um- 
cvor  thick  its  walls,  which  was  not  found  translucent  when 
a  powerful  light,  as  that  of  the  ophthalmoscopic  lamp,  was 
used.  The  (^ord  is  free,  and  there  is  no  impulse  on  cough- 
ing, signs  which  servo  to  distinguish  it  from  a  hernia. 
When  the  hydrocele  extends  up  the  funicular  portion  of 
tho  tunica  vaginalis  into  tho  inguinal  canal  there  may 
however  bo  a  transmitted  impulse  from,  tho  abdominal 
walls  ;  it  might  then  bo  mistaken  for  an  irreducible  hernia. 
Tho  dulness  on  iiercussion,  tho  histoiy  that  it  began  at 
the  bottom  of  the  scrotum,  and  tho  translucency,' if  tho 
light  be  poworf 111  enough,  will  distinguish  it.  Tho  testicle 
is  situated  behind  and  near  its  lower  part,  save  in  ex- 
ceptional cases,  , where  adhesions  have  boon  contracted  to 


672 


DISEASES  OP  REGIOXS. 


the  anterior  wall,  or  the  testicle  has  descended  retro- 
yerted. 

The  treatment  may  be  palliative  or  radical.  PuUiative 
treatment  consists  in  tajipin^'  the  hydrocele  with  a  trocar 
and  cannula,  a,nd  repeating  the  operation  from  time  to  time 
as  required.  Before  tapping  a  hydrocele  the  situation  of 
the  testicle  should  be  made  orit,  lest  it  be  injured  by  the 
trocar.  This  can  usually  be  done  by  marking  the  opaque 
spot   whilst  examining  for  transiucency,  and  by  the 


Fig.  223. — Tapping  a  hydrocele. 
(Bryant's  Surgery.) 


patient's  sensation  on  handling  it.  If  the  sac  is  not  very 
tense  the  testicle  can  be  felt.  Choose  a  spot  for  puuctiiro 
near  the  bottom  of  the  swelling,  free  from  scrotal  vcms 
which  can  readily  be  seen  through  the  skm,  and  having 
determined  the  situation  of  the  testicle,  grasp  the  tumom- 
from  behind  with  the  palm  of  the  hand  so  as  to  make  it 
tense,  and  plunge  the  trocar  and  cannula,  held  as  in 
Pio-  2'>3  sharply  into  the  sac  to  ensure  perforating  the 
walis  The  trocar  should  be  directed  at  lirst  backwards, 
and  then  immediately  turned  upwards  to  avoid  wounding 
the  testicle.  Having  withdrawn  the  iiuid,  remove  the 
cannula,  and  apply  a  small  pad  of  lint  or  strapp'"?- 

The  radiad  cure  is  commonly  ellected  by  injecting 
tincture  of  iodine  into  the  sac  tlirough  the  cannula  after 
having  withdrawn  the  iluid.  The  quantity  m.iected  i^ 
usualiy  about  two  drachms  of  equal  parts  of  tiucture  of 
i.,dine  and  water.  The  iodine  sets  up  some  slight  amount 
„!•  i„ll;unmation,  and  generally  cures  by  restoring  the 
balance  between  the  secreting  ami  absorbing  power  of  the 
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tiniicii  v;iL;-inalis,  or  occasionally  by  causing'  adhesions 
between  the  two  layers  of  the  tunica  vaginalis.  Should 
the  injection  fail,  it  may  be  repeated;  or  the  tunica 
vaginalis  may  be  laid  open,  a  portion  cut  away,  and  the 
remainder  united  by  suture  and  drained. 

The  hydroceles  so  frequently  seen  in  young  children 
o-enerally  undergo  a  spontaneous  cure,  and  nothing  be- 
yond a  discutient  lotion  is  usually  necessary.  Should 
the  liytb-ocele  prove  intractable,  however,  it  may  be 
punctured  with  a  fine  trocar  and  cannula,  and,  if  neces- 
sary, afterwards  injected  with  a  weak  solution  of  iodine. 

CoxGEXiTAL  itybnocELE  is  a  collection  of  fluid  in  the 
sac  of  the  timica  vaginalis,  the  funicular  process  of  which 
through  an  arrest  of  development  has  remained  unoblite- 
rated.  The  fluid,  therefore,  unless  the  apertiu'e  of  com- 
munication is  very  small,  can  be  readily _  pressed  back 
into  the  abdominal  cavity,  and  an  expansile  impulse  is 
given  to  it  on  coughing  or  crying.  In  this  respect  it 
resembles  a  hernia  ;"but"its  translucency  and  the  fact  that 
the  fluid  goes  back  .slowly  and  without  the  sudden  slip  or 
gurgle  as  in  the  case  of  a  hernia,  should  serve  to  distin- 
gm,sh  it.  It  should  not  be  forgotten  that  a  i)iece  of 
omentum  or  intestine  may  descend  into  the  sac  of  the 
hydrocele.  At  times,  the  aperture  of  communication 
between  the  funicular  process  and  the  general  peritoneal 
cavity  is  closed,  and  though  the  hydrocele  still  extends 
more'  or  less  up  the  inguinal  canal,  the  fluid  cannot  bo 
pressed  back  into  the  abdominal  cavity.  To  tliis  condition 
the  name  of  infavf  ile  hydrocele  has  been  given. 

2'reatment. — A  truss  should  be  applied  over  the  inguinal 
canal  to  cause  obliteration  of  the  funicular  portion  of  the 
tunica  vaginalis,  and  to  prevent  the  descent  of  a  hernia, 
and  subsequently  the  hydrocele  may  be  treated  in  the 
oi'(hnary  way.  As  a  rule,  however,  when  the  obliteration 
of  the  funicular  portion  has  been  accomplished,  the 
hydrocele  undergoes  a  spontaneous  cure. 

"En-CYHTEB  irVDIiOCELE  OF  THE  TESTICLE. — This  term, 
is  applied  to  a  cyst  or  (^ysts  formed  in  connection  with  the 
testicle  or  e])ididynus,  but  having  no  communication  Avith 
the  cavity  of  the  tunica  vaginalis.  Cysts  in  coimection 
with  the  testicle  itself  are  very  rare,  and  recpiii'e  no 
fiu'thcr  description  here.  Encysted  hydroceles  of  the 
epididymis,  liowever,  though  still  rare,  are  more  often  mot 
with,  and  may  bo  divided  into  (1)  the  subserous  cysts, 
which  ar(>  of  no  clinical  importance,  and  (2)  the  sper- 


G74 


DISEASES  OF  llEGIONS. 


'inatic  cysts.  The  latter  are  tliin-walled,  membraneous 
cysts,  and  are  lined  witli  tessellated  epithelium,  and  con- 
tain a  watei'y,  slightly  opalescent  or  milky  fluid,  in  which 
there  is  often  an  abundance  of  speimatozoa.  The  pre- 
sence of  the  spermatozoa  may  be  due  to  the  rupture  of 
one  of  the  seminal  ducts  ;  or  to  the  cyst  being  developed 
in  connection  "with  a  seminal  duct,  the  communication 
between  the  cyst  and  duct  remaining  open.  The  oiigin 
of  these  cysts  is  doubtful.  They  are  generally  believed, 
however,  to  be  develoi^ed  from  some  of  the  foetal  remains 
(Wolffian  body,  Mullerian  duct,  &c.)  so  abundant  in 
the  situation  of  the  epididymis. 

Bujns. — They  appear  as  tense,  fluctuating,  translucent, 
moveable,  globular,  smooth  or  lobulated  swellmgs,  with- 
out impulse  on  cough,  and  situated  immediately  above  or 
behind  the  testicle.  The  cord  is  generally  free.  They 
are  often  combined  AA'ith  an  oitlinary  hydrocele. 
The  trcaimtrd  is  like  that  of  ortbnary  hj-di'ocele. 
Encysted  htdbocele  of  the  speeiiatic  coed  is  a 
collection  of  serous  flirid  in  an  unobHteraced  portion  of 
the  fimicular  process  of  the  tirnica  vaginalis.  The  fluid 
is  similar  to  that  of  an  ordinary  hydrocele.  The  cover- 
ings of  the  cyst  are  those  of  the  funicular  jirocess,  viz., 
the  skin,  and"  the  superficial,  iutcrcolumnar,  cremastei-ic, 
and  infundibuliform  fascia? ;  the  vas  with  the  arteries  and 
veins  are  behind  it. 

Signs. — An  encysted  hydrocele  of  the  cord  appears  as  a 
well-defined,  tense,  oval  or  globular,  fluctuating,  freely 
moveable  swelling  in  the  ccmrse  of  the  spermatic  cord. 
It  is  rmconnected  with  the  testicle  below,  and  cannot  be 
reduced  into  the  abdomen  above  although  it  may  be 
jnished  back  some  distance  up  the  iugmnal  canal.  It  is 
translucent,  and  gives  no  impulse  on  coughing.  But 
when  high  iip  in  the  inguinal  ctnial,  it  may  be  difficult  to 
distinguish  from  a  small  irrcdiicible  hernia,  as  an  ini]mlsc 
is  communicated  to  it  from  the  abdominal  walls,  and  it 
may  be  impracticable  to  detect  its  translucency.  A 
cautious  puncture,  with  a  grooved  needle,  may  then  be 
nocossnry  to  diagnose  it. 

Treatment. — Painting  with  tincture  of  iodine  may  first 
bo  tried.  This  failing,  the  cyst  should  be  ininctiu-ed  with 
a  small  trocar  and  cannula.  Miould  it  refill,  it  may 
bo  injected  with  iodine,  like  an  ordinary  liydrocele.  or  it 
may  be  laid  open  by  an  antiseptic  incision.  But  before 
unclertaking  its  radical  cure,  you  must  well  assure  your- 
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self  that  tliere  is  no  commiuiication  with  the  peritoneiim. 
This  may  usiially  bo  done  by  noting  that  no  decrease  m 
size  takes  phiee  on  applying  steady  pressure  for  some 
little  time. 

Yaeicocele  is  a  dilated  and  varicose  condition  of  the 
spermatic  plexus  of  yeins. 

The  causes  of  varicocele  are  not  really  known.  _  It  has 
been  attributed  to  an  extra  lax  state  of  the  parts,  induced 
by  debility  and  general  want  of  tone  ;  congestion  from 
too  early  or  continual  excitement  of  the  sexual  organs ; 
occupations  involving  long  standing;    and  to  certain 
anatomical  peculiarities  (all  of  which  are  present,  how- 
ever, in  every  healthy  male),  such  as  the  great  length  of 
the  spermatic  veins,  tiae  dependent  position  of  the  testicle, 
the  plexiform  arrangement  of  the  veins  in  the  scrotum,  &c. 
But  it  often  occurs  in  men  in  good  health,  and  in  whom 
the  parts  are  not  lax.    The  reasons  given  for  its  much 
greater  frequency  on  the  left  than  on  the  right  side  are 
— 1,  that  the  left  vein  is  longer  than  the  right;  2,  that 
an  obstacle  is  offered  to  the  outlet  of  the  left  vein  bj^  its 
opening  at  right  angles  into  the  renal  vein ;  3,  that  the 
blood  pressure  is  less  in  the  vena  cava  than  in  the  renal 
vein ;  4,  that  the  left  vein  is  crossed  by  the  sigmoid 
flexure,  and  is  hence  liable  to  be  pressed  upon  by  faecal 
accumulations. 

Sijmiifoms  and  diagnosis. — There  may  be  merelj^  a  sense 
of  weight  and  fulness  in  the  scrotum,  or  dragging  or 
even  severe  pain  worse  after  the  day's  work,  but  relieved 
by  recumbency.  Tlie  s;sanptoms,  however,  are  often 
more  mental  than  physical,  the  jiatient  fearing  impotence 
or  sterility,  and  sometimes  becoming  hj'pochondriacal  in 
consequence.  The  varicose  veins,  which  may  sometimes  be 
seen  through  the  skin  of  the  scrotum,  form  a  soft,  irregular, 
opaque,  knotted,  pyrif  orm  mass,  in  which  there  is  a  distinct 
exjjausile  thrill  or  impulse  on  cough.  The  swelling  is  con- 
fined to  the  scrotum,  and,  although  it  may  be  voduced  on 
the  i)atient  lying  down,  it  does  not  go  back  with  a  gurgle 
or  sli]5  like  a  hernia,  and  gradually  returns  \\'hon  the 
l)ationt  I'ises,  notwithstanding  that  the  linger  is  placed 
over  the  external  abdominal  ring.  The  testicle,  though 
perhaps,  as  a  rule,  a  little  smaller  than  natural,  is  seldom 
much  atrojjliied. 

The  trmlmi'nt  may  be  either  palliative)  or  ra,dical. 
The  fa.lliaiive  iri-atmeiit  consists  in  cold  sponging,  the 
use  of  showci'-baths,  liealthy  exercise,  regulation  of  the 
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bowels,  and  in  the  administration  when  indicated  of  fei- 
ruginous  tonics  ;  wliilst  the  mental  anxiety  of  the  jDatieut 
should  be  relieved  by  the  assurance  that  ati'ophy  or  im- 
potence need  not  be  feared.  Locally. — A  suspensory 
bandage  should  be  worn,  or  the  veins  braced  up 
drawing  the  lower  part  of  the  scrotum  through  a 
WormalrT s  ring. 

The  radical  treatment  should  only  be  undertaken  (1) 
when  the  varicocele  is  large  or  cairses  much  pain  ;  (2)  when 
it  acts  as  a  bar  to  the  entering  of  the  public  services ;  or 
(3)  when  it  appears  to  be  inducing  atrophy  of  the  testicle. 
AVhether  it  should  or  should  not  be  undertaken  for  the 
cure  of  mental  distress,  must  be  left  to  the  judgment  of 
the  surgeon  in  each  individual  case.  The  operations  for 
the  radical  cure,  which  have  for  their  object  the  oblitera- 
tion of  the  enlarged  veins,  are  many.  Here  only  is 
described  the  method  by  subcutaneous  Ligature  and 
division.  Separate  the  vas,  which  can  always  be  felt  as  a 
rounded  cord,  from  the  veins ;  pass  a  thread  of  catgut  or 
kangaroo-tail  tendon  between  the  veins  and  the  vas,  and 
then  back  again  between  the  veins  and  the  skin  ;  and  tie 
the  veins,  allowing  the  knot  to  slip  thi-ough  the  punctm-e 
in  the  skin.  Ecpeat  the  procediu-e  three  quarters  of  an 
inch  above,  and  then  divide  the  veins  between  the  liga- 
tures with  a  tenotomy  knife.  The  spei-matic  arteries 
escape  injury  as  they  slip  away  with  the  vas,  to  which 
they  are  attached.  .  .  . 

Other  methods  consist  in  the  subcutaneous  division 
of  the  veins  with  the  galvano-cautery  wire  ;  excision  of 
the  veins  ;  conijjression  of  the  veins  by  hare- lip  pms  and 
figure-of-S  sutm-es  ;  division  of  the  veins  with  the  elastic 
ligature,  &c.  The  method  described  above  can  be  recom- 
mended as  safe,  painless,  efRcient,  easy  of  ]ierfonnance, 
and  as  necessitating  the  minimum  amount  of  rest  subse- 
quent to  its  performance.  . 

TuMOUiis  OF  THE  srEKM.VTic  CORD,  though  occasionally 
met  with,  are  too  rare  to  rociuire  any  description  in  a 
work  of  this  character.  .  . 

IliEM  \.TOCELE  or  COMMON  H-EMATOCELE  IS  an  ettUSlOU 

of  blood  into  tlie  cavity  of  the  tunica  vaginalis.  Blood 
may  also  bo  olfused  into  an  encysted  hyikocele  of  the 
testis,  epididymis  or  cord,  into  the  substance  of  the 
testicle  itself, 'or  into  the  tissue  of  the  scrotum :  and  to 
such  the  terms  Im-matocele  of  the  testis,  hasmatocele  ot 
the  cord,  &c.,  have  been  applied.    All  of  those  conditions, 
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however,  are  too  rare  to  admit  of  any  description  in  a 
work  of  this  character.  i      i  n 

Causes— A.n  ordinary  htematocele  may  be  due _  to  a 
blow  on  the  testicle,  or  a  strain  in  lifting  heavy  weights 
or  a  like  injurv  to  a  hydrocele;  to  the  puncture  o± 
the  testicle  or  blood-vessel  in  tappmg  a  hydrocele ;  or 
to  the  o-i^dng  way  of  a  weakened  or  varicose  vessel  m 
consequence  of  the  alteration  in  tension  on  removal  oi 
the  hvdrocele-fluid  on  tapping.  At  times,  however,  it 
may  occur  spontaneously,  and  is  then  probably  due  to 
some  atheromatous  or  other  change  of  the  vessels  or 
chronic  inflammation  of  the  tunica  vagmahs. 

Pathology.— The  effused  blood  may  be  absorbed,  or  it 
may  clot  and  be  deposited  on  the  walls  of  the  sac,  giving 
the"  htematocelethe  appearance  of  an  aneurism  (Fig.  224) : 


Fio.  22-1. — Hojmatocele. 
(From  St.  Bartholomew's  Hospital  Museum.) 

or  the  central  portions  of  the  clot  may  break  down  into  a 
chocolate-coloured  llnid,  which  under  the  microscope  is 
seen  toc(msistof  disintegrating  blood  corpuscles, hnomatine, 
and  cholosterine  crystals.  At  times  su])])uriition  may  take 
place,  the  fluid  in  the  sac  then  consisting  of  a  mixture  of 
broken-down  blood  and  pus.  Calciliciitiou  of  the  walls  in 
old-standing  cases  may  occur. 

Si'jns  and  diagnosis. — Iltematocelo  comes  on  suddenlj', 
app(!iiring  as  a  smooth,  tense,  or  semi-fluctuating,  oval 
or  globular,  non-translucent  swelling  in  the  scrotum.  At 
first  thci'c  may  be  considerable  pain  in  the  testicle  and 
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ecc]i}anosis  of  the  scrotum ;  but  later,  neither  as  a  rule 
will  bo  present.  Testicular  sensation  is  generallj'  dis- 
covered behind  the  swelling.  The  freedom  of  the  cord 
and  absence  of  impulse  on  coughing,  should  at  once  sers'e 
to  diagnose  it  from  a  hernia,  and  its  non-translucency 
from  a  hydrocele.  But  from  malignant  or  other  growths 
it  is  often  difficult  to  distinguish  it ;  and,  indeed,  in  some 
cases  it  is  only  after  puncture  with  a  grooved  needle  or 
even  an  exploratory  incision,  that  this  can  be  done.  The 
history  of  its  sudden  onset,  its  shape,  the  absence  of  the 
varying  consistency  noted  in  malignant  disease,  the  non- 
involvement  of  the  glands  or  of  the  cord,  and  the  pi-esence 
of  testicular  sensation  ]Dosteriorly,  should  help  in  the 
diagnosis.  On  punctiu'e  a  chocolate-coloured  fluid 
escapes  in  the  one  case,  blood,  or  nothing  at  all,  in  the 
other. 

Treatment. — When  the  ha^matocele  is  recent,  rpst  in 
bed,  the  application  of  cold  or  of  evaporating  lotions,  and 
the  elevation  of  the  part  on  a  pillow,  may  lead  to  the 
absorption  of  the  blood.  If  this  fails,  the  blood  may  be 
withdrawn  with  a  trocar  and  cannula.  When  such  is 
done,  however,  the  sac  in  my  experience  generally 
refills,  and  I  believe  time  is  gained  in  the  end  by  at  once 
making  a  free  incision  into  the  sac,  turning  out  the  clots, 
securing  any  bleeding  vessel  that  may  be  seen,  and 
allowing  the  woimd  to  heal  by  granulations.  In  long- 
standing cases,  and  especially  when  the  walls  are  muck 
thickened,  this  treatment  is  clearly  indicated :  but  if.  on 
laying  the  sac  open,  the  walls  are  found  of  cartilagnious 
consistency,  perhaps  calcified,  and  the  patient  is  old  or 
broken  down  in  constitution,  excision  or  the  testicle  is 
then  called  for,  as  otherwise  long-continued  suppuration, 
which  may  terminate  in  exhaustion  and  death,  may  en.sue. 
Where  suppuration  has  occurred,  a  free  incision  should, 
under  any  circumstances,  at  once  bo  made. 

Acute"  inelajijiation  oi^  the  testicle  is  generally 
spoken  of  as  orchitis  or  epididi/mitis  according  as  the  body 
or  the  epididymis  is  primarily  or  chioily  alfectcd. 

Causes.— Cionorrha'a  is  the  most  fivcpiont  cause,  but 
iniury  of  the  testicle,  or  ii-ritation  of  the  prostatic  urethra, 
as' from  the  tying  in  of  a  catheter,  or  from  tlie  impaction  ot 
a  calculus  or  fragment  of  a  calculus,  arc  not  uncommon 
causes.  Orchitis  sometimes  occurs  during  an  attack  ot 
mumps,  and  is  then  said  to  be  duo  to  metastasis.  It  has 
also  been  attributed  to  the  use  of  strong  injections  for  the 
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euro  of  gonorrhooa.  IIo^^  inflammation  of  the  testicle  is 
indnced  by  the  irritation  of  the  urethra  is  a  disputed 
question.  "  It  is  variously  taught,  however,  that  it  is  due 
to— 1,  inflammation  spreading  along  the  vas ;  2,  reflex 
irritation  ;  and  o,  metastasis. 

Pat/iolo<j I/. —The  walls  of  the  tubules  and  the  mter- 
tubular  connective  tissue  become  infiltrated  with  inflam- 
matory products,  and  the  tubules  filled  with  desquamated 
epithelium.  Eesolution  usually  occurs,  leaving  the 
testicle  little  or  not  at  all  impaired  either  in  striicture  or 
function.  Suppuration ,  however,  is  occasionally  induced  ; 
and  when  the  epididymis  is  chiefly  involved,  the  inflam- 
matory material,  in  place  of  being  absorbed,  may  be  con- 
verted into  fibrous  tissue,  which,  subsequently  contract- 
ing, may  cause  obstruction  of  the  tubules  of  the 
epidid^imis.  Such  may  be  known  to  have  occurred  by 
the  presence  of  a  small  hard  lump  in  the  region  of  the 
globus  major  or  minor.  An  effusion  of  fiuid  into  the 
tunica  vaginalis  {acitfc  hydrorele)  is  very  common,  but 
more  so  in  epididymitis  than  in  orchitis,  because  the 
visceral  layer  of  tlie  tunica  vaginalis  is  in  contact  with 
the  inflamed  tissue  in  the  former  case,  but  is  separated 
from  it  by  the  thick  tunica  albuginea  in  the  latter. 

Sif/nn.—ln  a  well-marked  case  there  is  intense  i)aiu  in 
the  testicle,  with  a  dragging  or  aching  pain  in  the  groin 
and  along  the  course  of  the  cord.  The  testicle  is  swollen, 
and  exquisitely  tender  on  handUng ;  the  cord  feels  slightly 
thickened  ;  and  the  skin  of  tho  scrotum  is  a'deinatous  and 
of  a  dusky-red  colour.  'When  the  inflammation  falls  on 
the  epididymis,  the  pain  and  swelling  Avill  be  chiefly  con- 
fined to  the  upper  and  back  pai't  of  the  testicle,  tho  region 
of  the  epididymis,  and  fluid  will  often  be  detei^ted  iin  the 
tunica  vaginalis.  The  discdiarge,  if  the  inflammation  of 
the  testicle  occurs  during  an  attack  of  gonorrluxni,  gone- 
rally  ceases  or  becomes  less  when  the  inflammation  is  at 
its  height.  The  local  signs  are  f)f  ten  accom]ianied  by  sharp 
febrile  disturbance,  raised  tem])ora,ture,  furred  tongue, 
nausea  or  even  vomiting,  and  consti])atod  bowels. 

Trcatmi'nt. — When  the  attack  is  acute,  rest  in  bed  with 
tho  testicle  sup])ortcd  on  a  ])illow  is  nocessa,ry.  Hot 
fomentations,  and  in  tho  intervals  hot  linseed-meal 
poultices,  ap])lied  to  the  testicle  and  groin,  give  the 
most  relief.  Internally  a  l)risk  jnirge  should  be  given  at 
the  onset,  followed  by  saline  laxativ(>s  and  small  doses  of 
antimony,    if  tlie  pain  is  very  so\-ere,  opium  may  bo 
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given  ;  or  a  few  leeelies  may  Lo  aijplied  ;  or  a  vein  of  tlie 
scrotnm  opened;  or  tlie  'tunica  vaginalis  or  testicl(5 
punchired  to  relieve  tension  either  witli  a  needle  in 
several  places  or  with  a  tenotomy  knife.  If  suppuration 
occurs,  a  free  incision  should  be  made  to  let  out  the  jjus. 
In  subacute  attacks,  where  the  patient  is  unable  to  leave 
his  work,  a  suspensory  bandage  should  be  worn. 

Chkonic  inflammation  of  the  testicle  may  be  a  sequel 
to  the  acute  disease ;  or  it  may  begin  as  a  chronic  or  sub- 
acute affection,  and  like  the  acute  form  may  involve 
either  the  body  of  the  testicle  or  the  epididymis",  or  both. 
The  two  chief  causes  of  chronic  inflammation  are  un- 
doubtedly syphilis  and  tubei-cle  ;  but  it  may  occm-  quite 
independently  of  either  of  these  affections,  and  should 
then,  for  the  sake  of  distinction,  be  called  simple  chroin'c 
orchitis  or  epididymitis.  The  sijpldlitic  and  tubercular  fomis 
are  described  sei^arately  under  those  heads. 

Signs. — The  testicle  apjiears  enlarged,  smooth,  laterally 
compressed,  egg-shaped,  hard,  heavy,  and  jiainful  on 
ju-essure ;  the  testicular  sensation  is  not  lost ;  the  cord 
is  but  slightly  thickened  ;  the  skin  is  non-adherent,  and 
the  epididymis  (except  when  the  disease  is  limited  to  that 
part)  is  not  distingmshable  from  the  body  of  the  organ. 
In  chronic  epididymitis  an  indurated,  painful,  and  tender 
lump  is  felt  in  the  situation  of  the  globus  major  or  minor, 

Ti'eatment. — Mercuiy  or  iodide  of  potassium  should  be 
given  internally,  and  strapping  ajiplicd  to  the  enlarged 
organ  when  the  bodj'  is  chiefly  affected.  In  chronic 
eiDididymitis,  in  addition  to  internal  remedies,  inimction 
with  mercui'ial  ointment  may  be  of  service. 

TUEEECULAB,  DISEASE  OF  THE  TESTIS,  alsO  kuoWU  ;1S 

strumous  orchitis,  or  strumous  sarcocclc,  is  variously 
believed  to  depend  upon  the  presence  of  the  tubercle 
bacillus,  or  upon  a  chronic  inllammatinn  in  a  strumous 
.subject,  and  to  begin  either  as  a  tubercular  att'ectiou  in 
the  intertubular  connective  tis.sue,  or  as  a  catarrhal 
inflammation  in  tlie  intericn-  of  the  tubules, 

Pathoknjy. — Oi)portiuiitios  for  examining  the  testicle  in 
the  early  stages  of  the  disease  are  not  common.  Hence, 
the  uncertainty  as  to  the  origin  and  exact  nature  of 
the  indiimmation.  Ty])ical  nodules  of  tubercle,  how- 
ever, ha\(!  been  found,  and  tubercle  bacilli  have  been 
d(!mons(riit('(l  either  in  sections  of  the  organ  or,  when 
few  in  niiinber,  iiffer  cultivation.  The  disease  generally 
begins  in  llic  cpididyiiiis.  and  thence  may  s])read  to  the 
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body  of  the  oi-an.  It  may  also  extend  up  the  vas  to  the 
Tesici;la?  sonimales  and  prostate,  and  thence  to  tlie 
hUidder,  and  even  to  the  lu-eters  and  kidneys,  in  some 
cases  the  testicle  appears  to  he  the  starting  point  ot  a 
-eneral  tnbercnlosis  ;  in  others,  merely  to  be  involved  m 
common  with  other  organs  in  the  general  disease,  in 
many  instances,  however,  the  disease  may  remain  localized 
to  tlie  testicle,  and  no  other  manifestation  ot  tubercle 


Fig.  225. — Tubercle  of  the  testinlc. 
(From  St.  Bartholomew's  Hospital  Museum.) 

occur  in  the  body .  The  inflammatory  products  infiltrating 
the  epididymis '  and  testicle,  have  a  great  tendency  to 
undergo  caseation,  forming  the  yellow  masses  of  ehcesy- 
looking  material  so  characteristic  of  the  disease  (Fig.  225). 

Sigm— The  disease  usually  begins  very  insidiously  and 
with  little  pain.  The  epididymis,  especially  the  head, 
and  later  the  body  of  the  testicle,  are  found  enlarged.  The 
testicle  is  usually  but  slightly  tender  on  handling,  and 
the  testicular  sensation  is  not  lost.  iSubsociuently  the 
cord,  especially  th(!  vas,  becomc's  thickened  and  the  slcin 
adherent;  whilst  still  later,  the  skin  may  give  way  iind  a 
fungus  composed  of  the  infiltrated  tulnilcs  protrude,  or 
a  discharging  sinus  be  produced.  The  vesiculie  seminalcs 
or  prostate  may  now  be  felt  enlarged  on  examining  by 
the  re(^tum,  and  bbidder  or  urinary  troubles  may  set  in  ; 
whilst  symptoms  of  tuljerclc;  in  the  lung,  liii-ynx  or  otlier 
organs  may  supervene,  and  the  patient  succumb  to  tul)er- 
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cular  di.scase.  At  other  times  iio  constitutional  signs  mani- 
fest tliemselves,  and  the  patient  may  completely  recover. 

Biaf/nosis. — Prom  syphilitic  orchitis  it  may  generally 
be  distinguished  by  the  enlargement  of  the  epididymis, 
thickening  of  the  cord,  adliesion  of  the  skin,  enlargement 
of  the  vesiculce  seminalos,  and  concomitant  signs  of 
struma  or  tubercle  elsewhere. 

Treatment. — In  the  early  stages,  before  the  vas  or  vesi- 
cuhe  seminales  have  become  involved,  some  Sm-geons 
advise  the  removal  of  the  oi'gan  for  the  purpose  of  pre- 
venting, if  possible,  general  dissemination  of  the  disease, 
and  where  both  testicles  are  aifected,  even  the  removal  of 
both.  Others,  however,  rely  on  constitutional  treatment, 
and  only  advise  the  removal  of  the  testicle  when  it  has 
become  destroyed  by  the  disease.  Should  the  vesicuh^ 
seminales  be  found  affected  in  the  early  stages,  or  signs 
of  tubercle  be  discovered  in  other  i:)arts,  the  testicle  should 
of  coiirse  on  no  account  be  excised.  The  coustitxtiona? 
treatment  is  that  already  described  under  Struma  and 
Tubercle  (p.  46).  The  local  treatment  consists  in  suspen- 
sion of  the  organ,  avoidance  of  horse  or  other  violent 
exercise,  and  recumbency  during  an  exacerbation  of  the 
inflammation.  Should  the  tubercle  soften  and  suppura- 
tion occur,  the  abscess  must  be  opened  and  the  wound 
dressed  with  iodoform  or  other  antiseptic;  if  intractable 
sinuses  remain,  they  should  be  scraped  with  a  Yolkmaun's 
spoon.  If  a  fungus  forms  it  will  frequently  recede  under 
rest  in  bed,  cleanliness,  and  the  application  of  a  stimii- 
lating  ointment  or  of  iodoform.  Should  the  testicle  become 
completely  disorganized  it  had  better  be  excised. 

SYrHTLITIC    DISEASE  OE  THE  TESTICLE   OCCUrS  during 

the  late  secondary  and  the  tertiary  stages  of  syiihilis. 
FatJinhfj]/. — The  lesion  in  the  earlier  .stages  of  s^^1hilis 
usually  takes  the  form  of  a  small-cell-infiltration  of  the 
interti'ibular  connective  tissue  ;  in  the  later  stages,  of 
distinct  gummatous  masses,  resembling  gummata  in  other 
situations.  The  body  of  the  testicie  alone  is  usually 
atfoctcd,andt]iough,in  some  instances,  .•nq^hilitlrcpiiliih/mi- 
tia  is  met  with,  the  cord  and  (>iii(lidymis  generally  escape. 
In  the  secondary  stage  both  testicles  may  be  inqilicatcd, 
either  simultaneously,  or,  a.s  niore'often  ha])pens.  (me  after 
the  other,  the  disease  here,  as  in  other  secondary  affections, 
niani Testing  its  tendency  to  be  symmetrical.  Under 
a]iiiroiiriate  treatnu^nt  th(N  small-cell-infiltraticm  maybe 
ccniipletely  absorbed,  leaving  tlie  testicle  ap])arently  little. 
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if  at  all,  affected ;  or  it  may  undergo  fibroid  changes  and 
the  subsequent  shrinking  of  the  fibrous  tissue  .produce 
more  or  less  atrophy  of  the  organ.  But  it  seldom  breaks 
down  and  suppurates  as  the  gummatous  form  m  patients 
with  undermined  constitutions,  is  apt  to  do._  in  tlie  ter- 
tiary affection  one  testicle  only  is,  as  a  rule,  inyoiyed  the 
asymmetrical  character  of  tertiary  syphilis  being  thus 
borne  out.  The  gummatous  masses  may  clear  up  under 
treatment,  but  where  the  constitution  is  impaired  they  are 
liable  to  break  down  and  suppurate.  The  typical  appear- 
ance of  a  gummatous  testicle  on  section  is  seen  m 
Eig.  226.  The  organ  is  occupied  by  large  yellowish- 
white  nodules  of  a  tough,  fibrous,  non-vascular  material; 


Fig.  226. — Sypliilitic  testicle.    (Gummatous  variety. 
(From  St.  liartlioloinew's  Hospital  Aruscmn.) 


two  of  the  smaller  gumniata  ai'e  distinct ;  the  remainder 
have  coalesced  into  a  mass  which  occupies  the  anterior 
part  of  the  organ.  A  loose  fibroid  tissue,  which  is  very 
vascular  and  of  a  pink  colour,  surrounds  and  separates 
the  nodidos. 

Signs. — Syphilitic  disease  is  very  insidious  and  painless 
in  its  onset,  the  testicle  often  iittaining  some  si/e  before 
the  patient's  attention  is  directed  to  it.  The  testicle  is 
enlarged,  very  hard,  not  tender  on  handling,  and,  as  a  rule, 
absolutely  painless  ;  the  testicular  sensntion  is  com])lotely 
lo.st;  the  skin  is  not  involved,  but  ajijiears  natural,  and  is 
freely  moveable  over  the  swelling.    Tlio  signs,  hoAvevor, 
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vaiy  somewhat  accordiug  to  the  stage  of  sjq^hilis  at  which 
the  testicle  is  aii'ccted.  Thus,  in  the  secondary  stages,  the 
testicle  is  smooth,  oval,  and  often  laterally  compressed  ;  in 
the  tertiary,  nodular,  and  irregular,  and  the  tunica  vagina- 
lis frequently  contains  fluid  {vaginal  hydrocele).  In  the 
secondary,  usually  both  testicles  are  affected ;  in  the  ter- 
tiary, often  only  one.  In  the  tertiary,  moreover,  the 
gummata,  in  neglected  cases,  or  where  the  constitution  is 
undermined,  may  break  down,  the  skin  become  involved 
in  the  inflammation  and  give  way,  and  a  sore,  ha\ing  the 
characters  of  a  tertiary  sj^thilitic  ulcer ,result.  More  rarely 
a  fungus  may  j^rotrude.  The  characters  of  the  secondary 
and  tertiary  disease,  however,  often  merge  into  each 
other.  A  sjqDhilitic  testicle  may  have  to  be  diagnosed 
from  simple  orchitis  and  from  tubercular  disease.  The 
freedom  of  the  cord  and  eiDicbdymis,  the  absence  of  all 
pain  and  tenderness  on  handling,  the  loss  of  testicular 
sensation,  the  hardness  of  the  organ,  the  non-implication 
of  the  skin,  the  presence  of  a  vaginal  hydrocele,  the 
history  of  syphilis,  the  fact  that  the  patient  has  not 
had  gonorrhcoa  or  a  pre'S'ious  attack  of  acute  orchitis, 
nor  received  an  injury  to  the  testicle,  and  the  absence  of 
signs  of  tubercle  in  other  organs,  point  to  the  disease 
being  of  a  syphilitic  origin.  It  must  not  be  forgotten, 
however,  that  syphilis  may  occm-  in  a  strumous  subject : 
and  that  the  characters  of  the  two  affections  may  then  be 
more  or  loss  combined. 

Treatment. — The  earlier  the  testicle  is  affected  in  the 
course  of  constitutional  syj^hilis  the  more  marked  will  be 
the  effect  of  mercury  ;  the  later,  of  iodide  of  potassium. 
Often  the  best  resiilts  are  obtained  from  the  two  cbugs 
combined.  Locally,  the  testicle  may  be  merely  sus]iended : 
or  it  maj^be  strapjjedin  the  earlier  stages -n-ith  advantage. 
Any  fluid  in  the  tunica  vaginalis  will  commonly  be  ab- 
sorlDed  during  the  treatment,  though  sometimes  t;ipprng 
may  be  reqiiired.  Should  the  skin  give  way,  and  a,n 
ulc(3r  be  i>roduced,  it  should  be  treated  like  other  syi>hi- 
liti(^  ulcers.  In  rare  instances,  wlu're  the  testiide  is  totally 
disorganized,  extirpation  may  become  necessary. 

Malign.vnt  disease  of  Ti'iE  TESTICLE  generally  occurs 
in  the  form  of  round-celled  sarcoma,  more  rarely  in  the 
form  of  soft  carcinoma  ;  but  without  a  microscopical  exa- 
mination tho  two  diseases,  even  on  sei;tiou.  are  often  quite 
indistinguisliable.  Sarcomii  begins  in  the  intertubular 
connective  lissiie,  and  most  fre(iuently  occurs  in  early 
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life ;  carcinoma  in  the  tnlmles,  as  a  proliferation  of  tlio 
epithelial  lining,  and  is  most  common  after  the  period 
of  middle  age.  In  both,  the  hodj^  of  the  organ  is  pri- 
marily- affected,  and  all  distinction  hetiiveen  it  and  the 
epididymis  is  soon  lost.  Some  eifusion  uito  the  tunica 
vaginalis  may  at  first  occur ;  the  two  surfaces,  however, 
rapidly  become  adherent,  the  skin  implicated,  and  a  fun- 
gating  mass  protrudes  externally.  The  lumbar_  glands 
are  g^snerally  affected,  the  inguinal  only  becouung  in- 
volved after  the  skin  has  been  reached.  In  a  typical 
case  the  growth  appears,  on  section,  like  a  mass  of  bram- 
matter,  blotched  in  places  with  blood  ;  whilst  fibrous 
bands,  the  remains  of  the  trabeculte  testis,  are  generally 
seen  traversing  the  growth.  Masse.s  of  cartilage  arc 
often  found  in  the  sarcomata,  and  cysts,  sometimes  con- 
taining intracystic  growths,  are  not  uncommon  _(f//sio- 
mrcoma).  The  disease  formerly  described  as  cystic  sar- 
cocele  would  generally  appear  to  bo  of  such  a  nature. 

Signs.  —  Tlie  swelling  is  at  first  generally  uniform, 
smooth,  elastic  or  tense,  and  hard,  and  no  distinction 
between  the  body  and  the  epididymis  can  be  made  out ; 
but  later  the  cord  becomes  thickened  and  the  lumbar 
glands  enlarged,  and  the  tumour  may  feel  hard  in  one 
jDlace  and  soft  in  another.  Ultimately  the  skin  becomes 
adherent,  gives  way,  and  a  fungating  mass,  coA'erod  with 
a  sanious  discharge,  protrudes. 

Diagnosis. — The  rapid  growth,  large  size, _  and  more  or 
less  globular  shape  of  the  tumour ;  the  lancinating  pain  ; 
the  implication  of  the  skin  and  lumbar  glands  ;  the  en- 
largement of  the  scrotal  veins  ;  the  iirotrusiou  of  a  bleed- 
ing fungus ;  and  later,  the  constitutional  cachexia,  will 
indicate  malignancy.  In  the  early  stages,  however,  a 
puncture  or  even  an  exploratory  incision  may  be  neces- 
sary to  distinguish  it  from  chronic  orchitis,  hipmatocelo, 
and  syjihiHtic  orchitis.  Thus,  in  malignant  disease,  arterial 
blood  will  generally  flow;  in  hiematocele,  a  chocolate- 
coloured  lluid  containing  hiomatino  crystals  and  broken- 
down  blood  coi|)usclcs  will  cscajK! ;  and  in  chronic  orchitis, 
whether  simple,  syjihilitic,  or  tubercular,  nothing  beyond 
porhai^H  a  drop  or  two  of  blood  will  be  withdrawn  by 
the  cannula.  At  times  a  piece  of  the  growth  may  conio 
away  in  the  end  of  the  cannula,  and  a  microscopical 
examination  of  this  will  further  aid  in  the  diagnosis. 

Trmtmfvt. — Unless  the  gla.nds  are  much  affected,  tho 
cord  is  thickened,  and  great  emaciation  or  cachexia  is 
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present,  with  signs  of  the  disease  in  the  internal  organs, 
excision  of  the  testicle  shonld  bo  performed.  "When  this 
appears  undesirable  from  the  above -mentioned  reasons, 
all  that  can  be  done  is  to  give  opium  t(j  reheve  pain  and 
tonics  to  keep  up  the  general  health,  and  to  applj--  some 
disinfecting  lotion  to  remove  the  fcx'tor  attending  the  fun- 
gating  mass.  After  removal  of  the  testicle  an  early 
I'ecim-ence  of  the  disease  in  the  Ipnjihatic  glands  or  in 
the  internal  organs  is  onl}'  too  pi'obable.  ■ 

Excisiox  OF  THE  TESTICLE. — The  parts  having  been 
shaved,  make  an  incision  over  the  .growth  from  the  ex- 
ternal abdominal  ring  to  the  bottom  of  the  scrotum. 
Free  the  cord  from  its  connections,  and  having  clamped 
and  divided  it,  enucleate  the  testicle  with  a  few  touches 
of  the  knife,  taking  care  not  to  cut  through  the  scrotal 
septum  and  so  remove  the  other  testicle  at  the  same 
time,  a  danger  best  avoided  by  giving  the  sound  testicle 
into  the  charge  of  an  assistant.  Next  tie  the  spei-matic 
artery  in  the  stump  of  the  cord,  and  the  cremasteric  and 
deferential  arteries,  if  seen ;  and  having  secui-ed  the  cord 
by  a  Spencer  Wells'  forceps  in  order  to  prevent  it  slipping 
into  the  inguinal  canal,  loosen  the  clamp,  and  tie  any 
other  vessel  that  may  then  bleed  before  finally  releas- 
ing it.  11' 

Atrophy  of  the  testicle  may  be  simply  the  result  of 
old  age ;  or  it  may  be  due  to— 1,  inflammation,  especiaUy 
that  occurring  during  an  attack  of  mumps;  2,  mterfer- 
ence  with  its  blood  supply  as  from  the  compression  of  the 
spermatic  artery  by  a  new  growth  or  aneurism  ;  3,  ob- 
struction to  the'venous  return  as  in  varicocele  ;  4,  dii-ect 
pressure  on  the  organ,  as  by  an  old  hnematocele,  or  by 
the  abdominal  muscles  or  a  truss  when  the  testicle  is 
retained  in  the  ingiunal  canal. 

Neuiialgta  of  the  testicle  is  occasionally  mot  with; 
but  pain  in  the  testicle  should  not  be  proncuiiccd  neiiral- 
gic  till  the  various  diseases  of  the  kidney,  rectimi,  bladder 
and  prostate,  which  may  give  rise  to  rellected  pam  m  the 
testicle,  have  been  excluded.  When  no  cause  for  the  pam 
can  be  discovered,  the  ordinary  neuralgic  remedies  should 
be  given,  although  the  prospect  of  success  from  their  use 

is  not  great.  .  ^ 

E]CT  ViNKD  TESTirr-E. — Non-descent  of  the  testicle  is 
said  to  be  due  to— 1,  the  formation  of  adhesions  in  any 
part  of  its  course  into  the  scrotum  :  2,  disproportion  be- 
tween the  size  of  the  testicle  and  the  abdominal  ruigs ; 
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3,  paralysis  of  the  gubernaculum  testis ;  and  4,  too  short 
a  coudition  of  the  siDermatic  cord.  At  times,  tlie  union 
between  the  vas  deferens  and  the  testicle,  i.e.,  the  union 
of  the  Wolffian  duct  and  the  portion  of  blastema  from 
which  the  body  of  the  testicle  is  developed,  does  not  occur, 
and  the  vas  descends  alone.  The  testicle  may  be  retained  in 
one  of  three  situations,  viz.,  1,  in  the  abdominal  cavity  ; 
2,  in  the  inguinal  canal ;  and  3,  just  outside  the  external 
abdominal  ring.  In  the  two  latter  situations  it  is  often 
associated  with  a  congenital  hernia. 

Trmtinent. — In  the  first  situation  nothing  can  be  done. 
In  the  tliird,  the  testicle  should  be  coaxed  into  the  scrotum 
bj-  gentle  and  oft-repeated  manipulations,  and  a  truss 
applied  over  the  inguinal  canal  should  there  be  signs  of  a 
hernia.  When  the  testicle  is  retained  in  the  inguinal 
canal,  time  should  be  given  it  to  descend,  and  a  truss 
applied  if  possible  over  the  internal  ring.  Should  it 
not  descend  as  the  child  grows  older,  the  c^uestion  of 
its  removal  must  be  raised,  as  in  this  situation  atrophy  of 
the  organ  is  nearly  sure  to  ensue,  and  it  is  liable  to  be 
frequently  attacked  by  inflammation,  and  to  be  affected 
bj^  malignant  disease.  Moreover,  it  exposes  the  patient 
to  the  risks  of  hernia.  In  some  cases,  however,  it  may  be 
I'oturned  into  the  abdomen,  and  kept  there  by  a  truss. 


Surgical  Diseases  oe  the  Female  Gexital  Okgaxs. 
diseases  of  the  vulva. 

Adhesions-  of  the  lalia  majoha  sometimes  occvu's  as 
a  congenital  affection.  The  labia  should  be  separated  by 
forcibly  drawing  them  asunder,  with  the  assistance,  if 
necessary,  of  a  probe,  and  a  piece  of  iodoform  gauze 
placed  between  them  to  ]n-event  re-adhesion.  If  neglec- 
ted, it  may  Ikj  a,  source  of  inconvenience  at  puberty.  "The 
parts  are  thou  more  firmly  adhei-ent,  and  may  'require 
division  by  the  knife. 

Vulvitis,  or  infiammation  of  the  vuh-.'i,  is  in  adults 
most  usually  the  result  of  gonorrha'a,  ljut  ma,y  occasion- 
ally occur,  especially  iu  strumous  cluldron,  from  other 
causes,  such  as  cold,  injury,  the  irritation  of  tlu'C'ad- 
worms,  &c.  Sometimes  the  sobac'onus  glands  and  liair- 
folliclos  of  the  laljia  are;  chitsHy  affected,  the  pa,rts  then 
appearing  dotted  over  with  small  red  pimph^s,  and  later, 
if  suppuration  occurs,  Avith  small  pustules.     There  is 
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UHiially  much,  redness  and  (Dedema,  and  an  offensive  di.s- 
cliarge.  It  is  of  some  importance  to  recognise  the  fact  that 
the  disease  may  occur  in  chiklren  from  simple  causes,  as, 
amongst  the  poor,  mothers  are  apt  to  think  their  child 
has  been  tampered  with.  Treatment. — In  addition  to  re- 
moval of  the  cause,  cleanliness,  rest,  attention  to  the 
general  health,  and  the  use  of  a  mild  astringent  lotion,  is 
all  that  is  usually  recpiired. 

Abscess  occasionally  follows  inflammation  of  the  ^-ulva. 
It  is  often  due  to  the  extension  of  inflammation  (generally 
gonorrhoeal),  to  Bartholin's  gland,  or  to  suppuration  in  a 
labial  cyst.  A  free  and  early  incision  should  be  made  to 
pre^-ent" bm'rowing  of  pus,  which  is  otherwise  apt  to  occur, 
leading  to  the  formation  of  obstinate  fistuke. 

Cysts  in  the  labium  are  generally  due  to  the  obstruc- 
tion of  a  mucous  follicle  or  the  duct  of  Bartholin's  gland, 
as  the  result  of  irritation.  Dermoid  and  sebaceous  cysts 
are  more  rarely  met  with.  The  mucous  cysts  generally 
contain  a  glairy  fluid,  and  as  theii'  walls  are  thin,  appear 
as  semi-translucent,  oval,  elastic  swellings.  They  occa- 
sionally suppurate.  Excision  of  a  portion  of  the  wall, 
and  cauterization  or  plugging  to  ensure  healing  from  the 
bottom,  is  all  that  is  usually  necessary. 

TUMOUKS. — FihroHS  tamuurs  are  occasionally  met  with 
in  the  labium.  They  are  usually  of  the  soft  variety,  and 
often  contain  myxomatous  elements.  They  arc  frequently 
aUowed  to  attain  a  large  size.  Ecmoval  is  the  only 
treatment.  Faifij  tumours,  and  luvvi  are  also  met  with  ; 
sarcomata  but  rarely. 

Epitheh'oma  is  not  imcommon,  and  may  generally  be 
distinguished  from  venereal  warts,  and  syphditic.  tuber- 
cular or  lupoid  ulceration  by  the  surrounding  mdiu-a- 
tion,  the  sinuous  and  everted  edges  of  the  ulcer,  the 
lustory  of  the  case,  the  age  of  the  patient,  and  the  early 
enlargement  of  the  inguinal  glands.  Early  and  wide 
removal  of  the  growth,  together  with  any  inguinal  glands 
that  may  be  fdt  enlarged,  holds  out  the  only  prospect  of 
succ^ess;  but  when  the  growth  has  attamed  any  size,  a 
rapid  recurrence  is  liut  too  frequent. 

Condylomata  and  vexekeal  wakts  are  very  com- 
mon in  this  situation.  They  require  no  special  descrip- 
tion, and  should  be  treated  as  descnbed  under  I  enereal 
Diseases  in  the  Male.  in 

PuuJUTis  may  depend  on  various  causes,  ihose  slioiUcl 
l)e  sought,  and,  if  possible,  removed;  and  the  irritation 
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allayoil  in  tbo  meantime  hj  such  remedies  as  arc  men- 
tioned under  Pruritus  ani  (p.  uSl).     _  t  -i  +i 

Elepii  vNTiASis  OF  THE  LABIU-M  IS  rare.  -lalie  tne 
similar  condition  of  the  scrotum,  it  may  attam  a  large 
size.  It  may  be  removed  by  tlio  knife,  or  better,  as  the 
hfemorrhage'is  free,  bv  the  galvano-cautery. 

Noma  is  an  infective  infiammatiou  of  the  vulva, 
attended  by  phagedeenic  uk^.eration,  and  is  not  mfre- 
tiuentlv  mot  with  in  the  ill-fed,  weakly  children  of  the 
poor,  especiallv  after  the  exanthemata.  Like  cancrum 
oris,  it  probabiv  depends  upon  the  presence  of  a  specific 
micro-organism.  It  begins  as  a  dusky-red,  indurated 
patch  on'' one  lahium,  with  much  swelling  and  tt'dema, 
and  spreads  rapidly,  the  central  parts  often  bocomrng 
gangrenous.  It  is  attended  by  severe  constitutional  dis- 
turbance, which  soon  assumes  the  typhoid  type,  and  deatli 
from  exhaustion  or  septicremia  freqnenth"  ensues.  The 
treatment  hihould  be  energetic.  The  affected  part  should 
be  completely  destroyed  by  fuming  nitric  acid  or  the  gal- 
vano-cautery, and  an  antiseptic  dressing  applied ;  \thilst 
fluid  nouri.shment,  stimulants,  and  ii'on  should  be  freely 
given,  and  opium  cautiously  administered  in  doses  suit- 
able to  the  age  of  the  child.  In  milder  cases,  the  ap- 
plication of  boro-glyceride  may  suffice.  In  very  severe 
the  continuous  warm  bath  has  been  found  of  great 
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Acute  vaginitis  is  generally  due  to  gonorrha'a,  but 
may  occur  as  the  result  of  the  use  of  strong  injections, 
the  introduction  of  foreign  bodies,  cold,  and  the  exanthe- 
mata. It  is  attended  with  the  signs  of  infiammation,  and 
with  a  profuse,  generally  ])urulont,  and  sometimes  blood- 
stained discharge.  There  is  pain  on  urina,tion  and  defic- 
cation,  and  tenesmus.  The  inHaminatiou  may  s])read  to 
the  uterus,  and  thence  to  the  Pallo])ia,n  tubes,  or  to  the 
urethra  and  Bartholin's  glands.  Haline  purgatives,  rest, 
warm  hii)-baths,  and  cleansing  tlie  part  with  Oondy's 
lotion,  followed  by  astringent  injections,  is  the  proper 
treatment. 

TuJlOUItS  of  the  vagina  are  rare,  mid  recpiire  no  s]iecial 
notice. 

(Jysts  of  th(!  vagina  iire  occasionally,  (hough  rarely, 
met  with  as  the  result  of  the  distension  of  the  mucous 
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follicles;  and  others  are  described  as  originating  from 
remnants  of  the  Miillerian  duct,  or  from  the  dilatation  of 
lymphatics.  They  should  ho  ti'oated  by  the  excision  of 
a*  jiortiou  of  the  cyst-wall,  combined  with  cauterization. 

Vesico-vaginal  FiSTULyTi  are  generally  the  result  of 
sloughing,  conseriuent  upon  the  pressure  of  the  child's 
head  in  a  pi'olonged  or  instrumental  labour,  though  they 
may  be  occasionally  produced  iu  other  ways,  as  from  the 
impaction  of  a  foreign  body  in  the  vagina  or  lu-ethi-a, 
injury,  &c.    They  give  rise  to  incontinence  of  urine,  and 
are  productive  of  great  inconvenience.    They  may  be  so 
small  as  merely  to  admit  a  probe,  or  nearly  the  whole  of 
the  anterior  wall  of  the  vagina  may  be  destroyed.  The 
common  situation  is  just  below  the  neck  of  the  uterus. 
Trmtnu-nt. — Where  the  fistula  is  very  small,  touching  it 
with  the  actual  cautery  may  succeed  in  closing  it ;  but 
an  operation  is  usually  necessary.    The  rectum  having 
been  cleared  by  an  enema,  the  patient  should  be  placed 
in  the  lithotomy  position,  and  a  duck-bill  speculum  in ti-o- 
duced.    The  edges  of  the  fistula  should  then  be  pared, 
and  brought  together  with  silver-wii'e  or  silk-worm  gut 
suture.    The  sutui-es  should  be  placed  sufficiently  close 
to  prevent  the  passage  of  urine  between  theni.  _  A  good 
way  of  testing  if  thev  are  close  enough,  is  to  inject  milk 
into  the  bladder,  so 'that  should  any  escape  through  the 
fistula,  its  colour  will  make  it  visible.    Smith's  needle 
will  be  found  very  convenient  if  wire  is  used.  The 
bladder  should  be  emptied  by  a  catheter  at  regular 
intervals;  the  vagina  svringcd  out  with  an  antiseptic 
solution,  and  dusted  with  powdered  iodoform  ;  and  the 
bowels  kept  confined  for  a  week  or  more. 

Eecto-vagin.sx  eistul.e  may  occur  from  causes 
similar  to  those  leading  to  the  vesico-vaginal  varietv; 
they  are  also  sometimes  congenital.  They  are  conmionly 
sitiiatcd  just  within  the  entrance  to  the  vagina,  and  may 
be  closed  in  the  same  way  as  the  vesico-vagmal  fistula. 

Utkko-vestcal  and  itteho-kect.vi.  riSTi-L-E  may  also 
occur,  but  are  too  rare  to  require  any  description  here. 

Ijii'EUFOKATE  UYMEX.  if  overlooked  till  after  ]niborty, 
is  a  serious  affection,  as  the  vagina,  and  later  the  uterus 
•uul  Falloiiian  tubes,  may  become  distended  with  the  re- 
tained blood,  conditions  kno^^^l  respectively  -^s  ha'imdo- 
h,lpn.%  ha  wato-mrtra  and  Invmato-salpin.r.  If  relict  is  not 
)taiucd  enormous  distension  may  occur,  and  the  tubes 
-ivo  way.  setting'  uji  peritonitis.   Or  the  hymen 
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it=!elf  uiay  ^-ield,  and  all  end  well;  or  saprEemia  may  occur 
from  putrefaction  of  the  blood  and  absorption  ot  the 
septic  products  on  the  admission  ot  air ;  or  septic  perito- 
nitis may  be  produced  by  the  sudden  alteration  of  pres- 
sure or  the  contraction  of  the  uterus  causing  rupture  of 
the  tubes  and  escape  of  fluid  into  the  peritoneum.  Treat- 
ment.—Beiove  puberty,  division  or  excision  of  a  portion 
of  the  hymen  is  a  simple  and  safe  operation  ;  but  when 
distension  has  occurred,  it  is  attended  with  great  risk, 
as  if  a  free  opening  is  made  there  is  danger  of  peritonitis 
from  the  same  causes  as  when  spontaneous  rupture 
occurs  ;  and  if  a  small  opening  is  made  of  sapra?mia  from 
decomposition.  The  safest  plan  is  to  make  a  small  open- 
ing, and  to  keep  the  parts  aseptic  by  iodoform  or  the  like. 

Malforjiations  of  the  XAGi:^iV.— Atresia  or  im2)er- 
f orate  vagina.  The  yagina  may  be  completely  absent,  or 
'divided  by  a  transverse  or  horizontal  septum.  The  uterus 
and  ovaries  riiay  also  be  absent,  and  no  trouble  will  then 
result ;  but  when  these  are  present,  similar  resiilts  to 
those  described  imder  imperforate  hymen  may  follow. 
Atresia  of  the  vagina  may  also  be  due  to  adhesions  or  the 
contraction  of  cicatrices  following  ulceration,  &c.  The 
absence  of  the  uterus  may  be  determined  by  introducing 
a  catheter  into  the  bladder,  and  the  finger  into  tho_  rec- 
tum, when  the  two  will  be  felt  to  be  in  close  apposition. 
In  such  a  case  no  opeivatioii  should  be  undertaken,  as  all 
that  would  be  achieved  would  be  to  open  the  peritoneal 
cavity.  Where  the  uterus  and  ovaries  are  present,  _  and 
distension  has  occurred,  if  the  vagina  is  only  partially 
absent  an  attempt  may  bo  made  to  form  a  ^i-agina 
by  dissecting  carefully  through  the  tissues  between  the 
bladder  and  the  roctuiii  in  the  direction  of  the  os.  When 
this  is  found,  the  parts  must  then  be  ]n'oventod  from  ro- 
adhcriiig  by  introducing  laminaria  tents,  frequent  digital 
examinations,  &c.  Whero  the  vagina  is  completely 
absent  the  uterus  may  become  distended,  and  may  then 
either  be  ])un(!tured  through  the  rectum,  or  in  some 
instances  together  with  the  ovaries  may  be  removed. 

Cyhtocele  axd  iiEfTOCELE  are  the  naines  given  to 
a  prola]ise  of  the  anterior  and  jiostorior  wall  of  the  vagina 
respectively.  In  the  former  the  bladd(U'  of  course  pro- 
trudes ;  in  the  latter  the  rectiun.  They  are  fro(]uent 
accompaniments  of  extensive  ruptures  of  the  perineum. 
Tli(!se  a[l'(!ctions  generally  fall  under  the  cart)  ot  the 
obstetrician,  but  at  times  the  iSurgeon  may  be  called  upon 
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to  iDerform  a  plastic  ojieration  for  their  cure.  This  con- 
sists in  removing  a  jjortion  of  mucous  meml3rane  from  the 
upper  or  lower  wall  of  the  vagina  as  the  case  niaj^  be ; 
bringing  the  raw  surfaces  together  with  sutures;  and 
keeping  the  bladder  empty  with  a  catheter  till  fiim  union 
has  taken  place. 

DISEASES  or  THE  OVAHIES  AND  EALLOPIAN  TUBES. 

OvAKiAN  TUMOUiis.  —  Ovarian  tumours  maj-  gi-ow 
either  from  the  ovary  itself,  or  from  the  broad  ligament, 
and  may  be  either  solid  or  cystic.  Amongst  the  solid 
tumours,  which  are  rare,  carcinoma  and  sarcoma  are  the 
most  common.  Amongst  the  cystic  the  so-called  multi- 
locular  cysts  are  most  frequently  met  with,  but  other 
forms,  as  the  unilocular,  the  dermoid,  and  the  parovarian 
cysts,  may  also  occiir.  Eor  a  description  of  these  timioui's 
and  of  theii'  pathology,  which,  at  the  best,  is  but  im- 
perfectly understood,  the  student  must  be  referred  to  a 
largt-r  woik  on  Surgery  or  a  sjiecial  work  on  the  subject. 

Symptoms. — There  maybe  no  .symiDtoms  at  first;  but  as 
the  tumom-  increases  in  size,  it  gradually  encroaches  on 
the  sjiace  normally  allotted  to  the  j)elvic  and  abdominal 
viscera,  giving  rise  to  one  or  more  of  the  following 
symptoms.  Thus,  from  pressure  on  the  bladder  and 
rectum  there  may  be  increased  micturition  and  constipa- 
tion; from  ju'essm-e  on  the  iliac  vessels,  axtema  of  the 
lower  limbs  and  genitals  ;  from  jDressure  on  the  sacral  and 
lumbar  plexus,  jiain  in  the  back,  iiudeuda,  and  legs ;  from 
pressure  on  the  stomach,  nausea  and  vomiting ;  on  the 
intestines,  diarrhoea  or  colickj'  pains;  on  the  portal  vein, 
ascites  and  haemorrhoids ;  on  the  kidneys  and  ureters, 
albuminous  and  highly  concentrated  urine  rich  in  imites. 
Later,  as  the  tumour  extends  upwards,  there  will  be  em- 
barrassed breathing  and  dys])n»\i  from  jn-essure  on  the 
heart  and  lungs  ;  whilst  finally  emaciation  sets  in,  and  the 
patient  dies  of  exhaustion,  if  not  carried  off  by  an  inter- 
cuiTent  attack  of  peritonitis  from  rupture  of  the  cyst. 

The  physical  signs  vary  according  to  the  size  of  the 
cyst,  and  the  diagnosis  at  first  may  be  attended  with 
some  difficulty.  iVtit  a.s  the  cyst  ri.ses  out  of  the  pelvi.s, 
and  tho  .abdomen  becomes  gradually  distended,  the  con- 
dition known  as  ovari.'in  drojisy  is  ]n'0(hu'crl,  the  ])hy.sical 
signs  of  whicdi  somewhat  resemble  (Irojisy  of  the  i^eri- 
toneiim  {asrifcs)  depending  on  visceral  disease.  In 
ovarian  dropmj  the  abdomen  is  dull  in  front,  resonant  in 
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the  flauks ;  the  dulness  is  not  altered  by  position  ;  and 
the  distension  is  greatest  in  the  hypogastric  and  um- 
bilical regions.     Whereas   in   ascites   the   abdomen  is 
resonant  m  front,  dull  in  the  flanks ;  the  dulness  is 
altered  by  position,  the  dull  flank  becoming  resonant 
■when  the  patient  is  placed  on  the  opposite  side ;  the  dis- 
tension is  most  marked  laterally ;  and  the  circumference 
of  the  abdomen  is  greatest  at  the  level  of  the  umbilicus. 
In  both  a  percussion  wave  or  thrill  generally  exists,  but  in 
ovarian  disease  it  is  usually  limited  to  the  dull  area,  whilst 
in  ascites  it  is  as  a  rule  felt  all  over.    In  ascites,  moreover, 
there  is  probably  other  evidence  of  the  visceral  disease 
■which  produces  the  dropsy  ;  and  if .  the  abdomen  is  punc- 
tured the  fluid  -will  be  found  to  be  of  a  thin  and  serous 
character.    In  ovarian  disease  the  uterus  is  irsually  dis- 
placed.   An  ovai'ian  tumour  may  also  have  to  bo  distin- 
guished from  pregnancy,  tympanites,  encysted  dropsy  of  the 
Ijeritoneuui,  tumours  of  the  omentum,  subperitoneal  cysts 
and  tumoui's,  fibroids  of  the  uterus,  pelvic  ha^matocele  and 
abscess,  extra-uterine  pregnancy,  and  a  distended  bhidder ; 
but  the  differential  diagnosis  cannot  be  attempted  in  a 
■work  of  this  character.    Having,  ho-wever,  determined 
that  the  disease  is  an  ovarian  cyst,  the  next  point  to 
make  out  is  whether  it  is  uniloculai'  or  multilocular  ; 
free  or  adherent.    The  multilocular  cyst  is  usually  irregu- 
lar ;  fluctuation  is  absent,  or  more  marked  in  some  jDarts 
than  in  others ;  and  there  is  no  thrill  or  fluctiration 
wave  on  percussion,  unless  one  of  the  cj^sts  has  attained 
a  preponderating  size.     The  uuilvcidar  cyst  is  smooth, 
rounded,  regular,  and  elastic ;  fluctuation  is  felt  equally 
over  the  whole  tumour ;  and  the  percussion  tluill  or 
wave  is  ecpially  distributed  over  tho  whf)le  of  the  dull 
area.    If  adhesions  are  present  the  cyst  is  fixed,  imless 
they  take  the  foi'm  of  elongated  bands,  in  which  case  a 
friction  rub  or  sound  may  be  felt  or  heard.    The  umbilicus 
moves  with  the  cyst ;  but  no  movement  is  detected  on 
examination  by  tlie  rectum  or  vagina,.    If  t/icre  are  no 
adhesions  the  cyst  moves  on  respiration,  buttiio  umbilicus 
does  not  move  with  the  cyst,  and  it  is  not  I'ounil  iixed  on 
examination  by  the  rcctxuri  or  vagina,.     Such  are  tho 
chief  points  to  bo  attended  to  ;  but  often  tlie  signs  are 
delusive,  and  whore  a  tumour  is  expected  to  be  of  a 
unilocular  charactcu-  and  free,  it  may  be  found  to  be 
multilocular  or  solid  and  extensively  adherent  to  tho 
noighhouring  parts. 
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Treatment. — The  only  effectual  treatment  is  to  remove 
the  tumour  by  the  oi^eration  of  ovariotomy,  an  operation 
"which,  though  formerly  attended  with  a  high  mortalit}-, 
may  novi^  be  said  to  be  one  of  the  most  successful  of  the 
major  operations  in  surgerj\  Eepeated  tapijings,  and  tap- 
j)ing  and  injecting  with  tincture  of  iodine,  have  now  very 
rightly  almost  ceased  to  be  employed,  although  tapping 
may  still  at  times  be  called  for  under  exceptional  circum- 
stances, which  cannot  here  bo  discussed.  Before  ovari- 
otomy is  undertaken,  however,  the  patient  should  be  very 
caref uUjr  prepared  by  attention  to  the  bowels  and  kidneys, 
any  congested  condition  of  the  latter  being  relieved  by 
aperients,  diaphoretics,  warm  baths,  and  the  administra- 
tion of  citrate  of  potash,  lithia,  &c. 

Ovariotomy. — The  patient  having  been  well  wrajiped 
up,  with  woollen  stockings  on  the  legs,  &c.,  the  bladder 
emptied  by  a  catheter,  the  skin  of  the  abdomen  thoroughly 
cleansed  with  soap  and  water,  and  the  ancesthetic  ad- 
ministered, a  mackintosh  cloth  with  an  oval  opening  is 
placed  over  the  abdomen  and  secured  round  the  opening  to 
the  skin  by  adhesive  material.  The  jiarts  should  next  be 
sjionged  with  antiseptics,  and  an  incision  made  in  the 
middle  line  about  three  inches  long  midway  between  the 
pubes  and  the  iinibilicus.  This  incision  may  be  afterwards 
prolonged  if  necessary.  The  peritoneum  having  been 
reached,  and  all  hsomorrhage  stopped  with  pressure 
forceps,  the  peritoneal  cavity  is  carefully  opened  on  a 
director,  the  hand  introduced,  and  adhesions  felt  for. 
If  the  cyst  is  free.  Spencer  Wells'  troear  and  cannula  is 
thrust  through  the  cyst-wall,  the  fluid  evacuated,  and  the 
cyst  gradually  drawn  out  throTigh  the  wound  as_  it  is 
reduced  in  size  by  the  escape  of  the  fluid.  The  pedicle  is 
now  transfixed  by  a  long  needle  armed  with  a  suture  of 
China  silk,  the  stituro  severed,  and  the  needle  withdrawn. 
The  two  portions  of  suture  are  next  twisted,  and  the 
pedicle  hrmly  tied  on  lioth  sides.  The  pedicle  is  then 
divided  on  the  cyst  aspect,  and  the  cyst  removed,  care 
being  taken  to  prevent  any  of  its  contents  escaping  into 
the  abdonaen.  If  the  cut  surface  of  the  pedicle  ap]iears 
dry,  the  suttires  by  which  it  is  tied  are  cut  off  short,  and 
it  "is  allowed  to  .slip  back  into  the  pelvis;  but  if  any 
bleeding \wu\t  is  seen,  this  nuist  first  be  .seciu-ed.  Should 
adhesions  be  felt  on  o])(nnng  the  abdomen,  they  should 
bo  carefully  broken  down  by  the  hand,  or  divided,  if 
}iccessary,  care  being  taken  not  to  injure  the  intestines, 
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and  to  secure  all  bleeding  vessels.    After  tlie  cyst  has 
been  removed,  tlie  other  ovary  should  be  examuied,  and 
also  removed,  if  diseased.    The  spongmg-out  or  n-yif^^^on 
of  the  abdomen  is  now  begun,  and  must  be  continued  as 
long  as  anv  blood-stained  fluid  can  be  squeezed  from  the 
sponges.    The  sponges,  or  better  Gamgee  s  pads,  should 
be  thrust  down  deeply  into  Douglas  s  pouch  and  when 
all  the  blood-stained  fluid  has  been  removed  froni  this 
uart  of  the  peritoneum,  a  sponge  attached  by  a  string 
should  be  left  there  until  just  before  closing  the  wound 
to  ensure  that  no  collection  remains  m  this  dependent 
sitmition.    If  irrigation  is  employed,  an  India-rubber 
tube  attached  to  a  can  containing  the  irrigating  fluid 
should  be  passed  in  various  directions  into  the  abdoinmaf 
cavitv  and  the  fluid  allowed  to  flow  until  it_  runs  away 
perfectlv  clear.    The  irrigating  fluid  may  consist  of  water 
at  a  temperature  of  96",  containing  some  antiseptic. 
Mr  Tait  uses  pure  water.    A  large  soft  sponge  is  fanally 
placed  over  the  surface  of  the  intestines  whilst  the  deep 
parietal  sutures  are  being  introduced.    These_  should  be 
passed  about  half  an  inch  apart,  and  made  to  include  tlie 
skin  and  peritoneum,  but  not  the  muscles,  so  that  when 
tied  two  free  surfaces  of  peritoneum  are  in  contact.  Ihe 
sutures  being  all  iu  situ,  the  flat  sponge  and  the  sponge  in 
Douglas's  pouch  are  withdrawn,  and  the  wound  is  closed 
by  tj'ing  the  sutures.    Superhcial  sutures  are  next  intro- 
duced between  the  deep  to  ensure  the  accurate  apposition 
of  the  skin.    The  mackintosh  is  now  removed,  a  gauze- 
dressing  firmlv  secured  by  strips  of  strapping,  and  a 
HanneV  bandage  ap]ilied  over  all.    The  o])eration  may  be 
done  under  the  spra\- ;  the  hands  and  instruments  should 
bo  cleansed  both  in  carbolic  acid  and  c(n'rosive  si_d.luna,te 
lotions.     The  (ifk-r-treutmcnt   consists   in  _keei)ing  the 
patient  at  rest, '  soothing  pain  and  procuring  sleep  by 
morphia,  emptying  the  bladder  at  regular  intervals  by 
the  catheter,  aiid  allaying  vomiting  if  present  by  ice.  No 
food  should  be  given  for  the  first  twenty-four  hours  ;  then 
nutrient  onemata  should  be  administered,  iind  after  three 
days  a  return  to  slo])  diet  should  be  cautiously  made. 
Tlie  stitches  may  be  removed  from  tlie  third  to  the  seventli 
day,  and  the  wound  then  supported  by  strap])ing.  If 
signs  of  iieritonitis  ap])ear,  Mr.  Tait  gives  a^turpontine 
enema  and  saline  purge.    See  Periloiiitis  ;374). 

SAr-rTxiiiTis — IIvnuo-sALnxx — I'vo-saltixx— ILv,- 
MATO-SALTixx. — As  the  result  o!  gonovrho'a,,  inllamma- 
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tion  of  the  \iteru8  oi'  pelvic  peritoneum,  and  occawioually 
of  parturition,  the  Eallopian  tubes  maj^  become  inflamed 
[salpin git-is),  and  their  oiifice  adherent,  and  an  a  conse- 
quence they  may  become  distended  with  serum  {Jiych-o- 
saljjinx)  or  with  pus  [pyo- salpinx) ;  whilst  much  more 
rarely,  as  the  result  of  an  injurj^  or  from  obstruction  in 
the  uterus  or  vagina,  they  may  become  distended  witli 
blood  {hamato-salpinx).  The  sjnnptoms  are  pain,  worse  on 
exertion,  straining,  or  coitus  ;  and  intensely  j^ainful,  irre- 
gular or  profuse  menstruation,  together  with  a  history  (ji 
uterine  or  ovarian  trouble.  On  examination  an  ovoid, 
generally  tender,  perhaps  fluctuating  swelling  will  be  felt 
externally  and  through  the  roof  of  the  vagina,  and  on 
both  sides  if  both  tubes  are  affected.  The  swelling  will 
be  moveable  or  immoveable  according  as  it  is  free  or 
adherent,  and  may  bo  distingiushed  fi-om  an  ovarian  cyst 
by  its  shape,  and  bj^  being  felt  anteiiorly  rather  than  on 
either  side  of  the  neck  of  the  uterus.  Pyo-salpinx  may|gene- 
rally  be  distinguishedfromhydro-salpinxbythe  occurrence 
of  rigors  and  fever,  but  a  diagnosis  is  often  impossible. 

Treatment. — The  removal  of  the  tube  and  ovary  m  the 
case  of  hydro-  or  pj'o-salpinx  is  the  treatment  that  has 
been  adopted ;  but  it  should  only  be  done  when  the 
symptoms  are  severe.  Tapping  through  the  vagina  has 
not  been  attended  with  success.  The  operation  of  removal 
may  be  done  in  a  manner  similar  to  oophorectomy. 
Hajmato-salpinx,  as  a  rvrle,  requires  no  active  treatiiient. 

Oophorectomy,  or  Battey's  operation,  consists  in  the 
removal  of  the  ovaries,  and  has  been  done  for  inflamma- 
tion, neuralgia,  amenorrha^a,  iSrc.  The  oiieration  is  ]3er- 
formed  like  ovariotomy.  A.  small  incision  being  made  in 
the  linea  alba,,  midwiiy  between  the  umbilicus  and  the 
pubes,  two  fingers  are  introduced  into  the  ]ieritoneal 
cavity,  and  first  one,  and  then  the  other  ovary  brought 
out  of  the  wound.  The  pedicle,  wliich  consists  of  broad 
ligament  and  its  contained  structures,  is  transfixed  and 
ligatured  as  in  ovariotomy,  the  ovary  cut  off,  and  the 
pedicle  drojiiicd  back  into  th(-  abdonuni. 

llYs'i'ERECTOMV,  or  REMOVAL  OF  THE  XTEurs.  maybe 
done  through  the  vagina  {Schroedrr's  o/ieratiou)  or  through 
an  incision' in  the  abdominal  v>-.\\U  {Freuud's  operution). 
In  the  former,  an  incision  is  made  through  the  vagnial 
mucous  membrane  aroiuid  the  cervix,  the  pcntonoal 
cavity  ojuMied,  the  broad  ligament  transfixed  and  liga- 
ture(i,  and  tlie  uterus  severed  from  its  conn(M-tions  and 
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drawn  out  through  the  vagina.  In  the  operation  through 
the  ahilominal  wall,  the  peritoneal  cavity  is  opened,  as  in 
ovariotomy,  the  broad  ligament  transfixed  and  ligatured, 
and  the  uterus  drawn  up  from  the  pelvis  and  carefully 
.severed  from  its  connections.  For  a  detailed  account  of 
these  operations,  however,  the  student  is  referred  to  a 
larger  work. 

DISEASES  OF  THE  BREAST. 

Xeuralgia  of  the  breast  is  not  uncommon  in  young 
unmarried  women,  and  appears  to  be  frequently  due  to 
some  ovarian  disturbance.  The  pain  is  often  severe,  per- 
haps shooting  down  the  arm,  and  may  be  constant  or 
periodic;  whilst  the  skin  over  the  breast,  as  well  as  the 
gland  itself,  is  exceedingly  sensitive  on  handling.  Nothing, 
except  at  times  a  Hligli't  fulness,  can  l)e  detected  on  ex- 
amination. The  treatnieiit  consists  in  improving  the 
general  health  by  tonics,  cold  baths,  and  fiutdoor  oxw'cise, 
and  in  regulating  the  ovarian  functions.  No  local  treat- 
ment is  necessary  ;  indeed,  the  patient's  attention  should 
be  taken  off  the  breast  as  much  as  possible. 

Inflammation  of  the  breast  may  occur  at  any  age, 
and  in  the  male  as  well  as  in  the  female.  In  iiij'uiits  it  is 
sometimes  attended  with  a  serous  or  milky  discharge 
from  the  nipple,  and  is  often  made  worse  by  ignorant 
nurses  applying  friction  to  "  rub  a-way  the  inilk."_  At  or 
about  jiiiherty  it  is  met  with  in  boys  as  well  as  in  girls,  but 
more  frequently  in  the  latter,  (')ften  beyond  the  patient 
appearing  somewhat  out  of  h(\'ilth  no  cause  can  be  dis- 
covered, altliough  in  hos])ital  ])atients  a  history  of  a  Idow 
is  not  uncommon.  'J'lie  inHannnation  mny  clear  uj),  (u- 
terminate  in  iin  abscess. 

Acute  inflammation,  however, most  frequently  occurs 
during  ludatioii,  ospecia,lly  in  ])rimi])ara^,  and  generally 
during  the  first  month  after  parturition.  It  tlion  ap])ears 
to  be  most  often  due  to  thi;  irritation  of  tlu!  ni]q)le  by  the 
child  sui'kiiig,  ])a,rticularly  when  tlie  nipjde  is  shrunken 
or  retra,cted,  or  is  in  a  crackt^d  condition.  Occasionally 
it  is  the  result  of  excessive  secretion  of  the  milk  and  con- 
se([uent  hypera'sthesia  of  the  ducts  ;  or  it  may  not  appear 
till  later  during  thejieriod  of  lactation,  when  the  ])ationt's 
powers  have  been  pulled  down  l)y  long  suckling. 

Sjjtiiiitorii/'. — A  feeling  of  uneasiness  in  tln^  breast,  then 
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a  chill  or  slig-lit  ne,'or,  followed  hy  fever  and  tlie  local 
signs  of  inflammation  and  often  subsoquentlj'  of  abscess. 

Treaiment. — The  breast  should  be  placed  at  perfect  rest 
by  slinging  it  in  a  handkei'chief  passed  over  the  shoulder, 
and' by  taking  away  the  infant  from  the  sound  as  'well  as 
from  the  affected  side  ;  the  milk  should  be  di'awn  oft 
regularly  by  the  breast-pump  ;  and  belladonna  and  gly- 
cerine applied  to  diminish  the  secretion,  and  opium  or 
poppy  fomentations  to  relieve  pain.  Signs  of  abscess 
must  be  watched  for  and  an  early  incision  made.  A 
smart  saline  purge,  followed  by  saline  laxatives  and  a 
light  nutritious  slop  diet,  is  usually  necessary. 

Abscess  of  the  breast  may  ocean-  in  three  situations : — 
1.  Superficial  to  the  gland  {swpra-mavnnari/ abscess) ;  2. 
In  the  substance  of  the  gVdiid  {iritra-iuaininary  abscess) ; 
and  3.  Behind  the  gland  {pust-riiainmarij  abscess).  1.  The 
supi-a-mammary  variety  resembles  an  abscess  in  any 
other  situation  and  requires  no  further  comment.  '2. 
The  intra-mammary,  which  is  generally  the  result  of  ia- 
flammation  occurring  during  lactation,  may  be  confined 
to  one  part  of  the  gland  ;  or  pus  may  be  formed  in  several 
situations  at  the  snme  time,  and  if  not  let  out  by  timely 
incisions  may  riddle  the  breast  in  all  directions.  3.  In 
the  post-mammary  the  inflammation  begins  cither  in  the 
cellular  tissue  behind  the  breast,  or  in  the  posterior  lobes 
of  the  gland,  the  resulting  abscess  then  iau-.?ting  into  the 
cellular  tissue  behind  the  breast.  The  whole_  breast  is 
pushed  forwards  and  presents  a  characteristic  conical 
api)earance.  There  is  deep-seated  and  throbbing  pam, 
increased  on  moving  the  arm,  and  some  aHlema  and 
mottled  redness  of  the  skin.  The  pus  usualh'  gravitates 
towards  the  lower  and  outer  part  of  the  breast,  where  the 
abscess  commonly  points  ;  or  it  may  burrow  through  the 
gland,  producing  fistulous  tracks  which  are  often  very 
difficult  to  heal.  .    .  . 

Treatment.— In  all  varieties  an  early  and  free  incision 
should  be  made  preferably  imder  an  ami'sthctic.  In  the 
intra-mammary  the  incisions  should  radiate  from  the 
nipple,  so  as  not  to  cut  across  the  galacto]>horous  ducts ; 
and  should  be  free,  not  a  mere  puncture,  lest  the  abscess 
cavity  degenerate  into  a  sinus.  In  the  ])ost-inainmary 
the  incision  should  by  in-efercnce  be  made  at  the  most 
dei.cndent  ])art  to  ensure  an  efficient  drain,  though  ot 
coursti  pus  wherever  pointing  must  be  let  out.  should 
sinuses  or  fistula-  form,  thev  should  be  hud  freely  open 
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and  thorou-lily  drained,  after  being  scraped  by  a  Volk- 
mann's  spoSn.'  The  strength  shonld  be  supported  bj  a. 
generous  diet,  and  ammonia  and  bark,  or  qunune  and 
fron  given,  together  with  stimulants,  if  indicated. 

Chronic  lobul.ui  mrLAiiMATiox  of  the  breast,  which 
has  been  described  by  various  names,  as  lobular  indiu-a- 
tion,  chronic  hypertrophy,  chronic  interstitial  mastitis  ice., 
affects  generally  one  lobe,  or  limited  portions  of  the  gland, 
and  is  of  much  interest  in  that  it  is  liable  to  be  mistaken 
for  a  tumour.  It  is  said  to  be  most  f re<iuent  m  married 
women  beyond  the  child-bearing  period  of  life  ;  but  my 
own  experience  is  that  it  is  as  often  met  with  in  young 
and  unmarried  women.  -,,14. 

(.'aiise  and  pathology .  —  li  is  generally  attributed  to 
ovarian  disturbance.  A  small  cell-infiltration  occurs  m 
the  connective  tissue  of  the  affected  lobe  with  increased 
proliferation  of  the  epithelium.  Later  the  cells  de\'elop 
into  fibrous  tissue,  which  contracts,  pressing  upon  and 
obliterating  the  ducts  and  acini,  and  causing  fatty  de- 
generation of  the  epithelium  lining  them.  .Should  some 
of  the  acini  escape  the  pressure  which  has  obliterated  the 
ducts  leading  from  them,  small  cysts  may  be  formed, 
but  such  cysts  never  attain  a  large  fiy.e  in  consequence  of 
the  unj-ielding  nature  of  the  fibrous  tissue  by  which  they 
are  surrounded. 

Bijmptoms. — The  patient  usually  complains  of  a^  swell- 
ing, and  sometimes  of  pain  in  the  breast.  On  grasping  the 
breast  between  the  fingers  tlio  hypertrophied  portion  feels 
like  a  tniiiour,  but  on  drawing  it  from  the  nipple  so  as  to 
make  the  lactiferous  ducts  tense,  it  is  found  to  be  part  of 
the  mamma,  and  on  pressing  the  breast  back  on  the  ribs 
with  the  fiat  of  the  hand  no  distinct  tumour  is  felt,  nor 
anything  like  the  resistance  of  a  now  growth,  further, 
the  swelling  is  usually  of  a  wedge-shape,  with  its  apex 
towards  the  nippU;,  and  has  not  the  stony  hardness  of 
scirrhus  ;  and  there  may  be  a  second  nodule  in  the  same 
breast,  or  in  the  lireast  of  the  opiiosito  side,  'i^he  axillai'y 
glands  are  sometimes  enlarged  l)ut  are  not  indurated,  and 
the  i)ain  often  follows,  as  pointed  out  by  Mr.  liirkett,  the 
distribution  of  one  or  move  intercostal  nerves,  the  slightest 
])i'essuro  upon  which  as  they  issue  from  tlic  tliornx  causes 
acute  ])ain.  The  above  signs  will  usually  servo  to  distin- 
guish the  affection  from  scirrhous  carcinoma.  Slioidd, 
how(iv(n',  as  occasionally  hap])ens,  the  iii]ipl(i  be  retracted, 
the  skin  dimpled  from  the  contractiou  of  tlie  fibrous 
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septa,  tlie  surface  of  the  gland  rendered  nodular  hy  tlie 
presence  of  several  tense  cysts,  and  the  patient  moreover 
bo  about  the  age  at  which  carcinoma  is  common,  it  may 
be  ditlicult  to  diagnose  between  them,  especially  if  the 
bi'east  is  voluminous,  so  that  the  characters  of  the  swell- 
ing are  obscured.  Under  such  circumstances  it  is  quite 
justifiable  to  make  an  exploratorj'  incision,  after  having 
explained  the  importance  of  a  correct  diagnosis  to  the 
patient. 

Treatmoit. — Iron  and  quinine  or  the  mineral  acids  are 
often  indicated,  and  with  these  some  combine  the  iodide 
of  potassium.  Locally  a  belladonna  plaster  maj'  be 
applied,  or  the  stays  dispensed  with  to  prevent  friction, 
or  a  thick  layer  of  cotton-wool  placed  between  them  and 
the  breast.  Inunction  with  iodide  of  potassium  ointment, 
or  with  oleate  of  mercury,  is  also  recommended.  What- 
ever treatment  is  adopted,  it  should  be  persevered  in  for 
several  months. 

There  is  a  condition  of  Hypertrophy  often  met  with  in 
lads  about  the  age  of  puberty,  and  in  girls  a  little  below 
that  age.  The  breast  enlarges  slowly,  often  painlessly, 
generally  on  one,  but  sometimes  on  both  sides.  There 
are  no  signs  of  inflammation.  Under  the  influence  of  a 
belladonna  jjlaster  applied  for  some  months,  which  pro- 
bably owes  its  efficacy  to  the  fact  that  it  prevents  the 
patient  iriitating  tlie  breast  by  constantly  feeling  it,  the 
hyperti'ophy  usualljr  subsides.  Of  its  exact  pathological 
condition  I  am  not  aware,  hui  it  ajipears  jirobable  that  it 
is  of  a  chronic  inflammatory  nature. 

TuMOi'iiS  OF  THE  liHEAST. — The  tumolu'  by  far  the 
most  fre(|uentl}'  met  with  in  this  situation  is  the  acinous 
carcinoma  [srirrhm),  which  is  due  to  the  i)roliferation  of 
the  epithelium  lining  the  acini  or  the  ducts.  Cci-faiu  of 
the  connective  tissue  tumours  [jihronuda.  sarcontafa), 
sjninging  from  the  jjeriacinoiis  connective  tissue,  are  also 
often  met  with.  They  seldom,  howm-or,  occur  jnu-c,  but 
are  nearly  always  mix(>d  with  elements  resembling  the 
tissue  of  the  breast  itself  {<i(/)iii»]i(ifiiiis  iiasiic),  and  hence 
are  s])oken  of  as  ach'uo-libroma.  adeno-sarcoma,  adeno- 
myxoma,.  Whether  these  ad(!iiomatous  olonients  are  tlio 
noi'Hial  breast-tissue,  which  has  become  siu-rounded  and 
enclosed  in  the  fibrous  or  sarcomatous  growth,  as  the 
case  may  be,  or  whether  it  is  iux  abortive  formation  of  the 
gland-tissiH!,  is  not  agreed  njion  by  ])athologists.  Most, 
liowever,  bi'lieve  tliat  it  is  a  new  formation.    More  rarely 
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tho  "'land-tissue  maj-  constitute  the  chief  l)ulk  ot  the 
tumour  (fl^re  adenoma).  The  tumoui's  composing  this  class 
■were  formerly  spoken  of  coUecti^-ely  as  Chronic  Mammary 
Glandular  finnoiirs.  At  times  cysts  are  developed  m 
connection  with  them,  and  they  are  then  designated  cajsUc 
ui/eno-fihroma,  cystic  udeno-sarcomu,  cystic  adeno-mya-oma, 
&c.  Yarious  other  forms  of  tumour,  vi^.,  tumoui's  com- 
posed of  fat,  cartilage,  vessel-tissue,  nerve-tissue,  &c.,  have 
also  been  met  with  in  the  breast,  but  are  exceedingly  rare. 

I'TJKE  ADENOMATA  are  veiy  rare.  They  occur  as  cir- 
cumscribed ovoid  tumours  surrounded  by  a  capsule  of 
connective  tissue.  On  section  they  appear  smooth,  lobed, 
white  or  tinged  A^dth  pink,  with  here  and  there  small 
cavities  and  occasionally  flistinct  cysts.  Their  general 
characters  have  already  heeii  given  under  Tumours.  All 
that  need  here  be  repeated  is  that  they  consist  of  acmi 
and  ducts  surrounded  by  a  small  amount  of  vascular  con- 
nective tissue  ;  in  short,  that  they  resemble  the  breast 
preparing  for  lactation,  save  that  the  acini  and  ducts  do 
not  form  distinct  lobules  with  an  excretory  duct,  as  in  the 
lactating  breast.  Further,  the  epithelium^  docs  not  pene- 
trate the  membrana  propria  and  grow  into  the  inter- 
tubular  and  inter-acinous  connective  tissue,  a  point  of 
importance  as  distinguishing  them  from  carcinoma. 

Signs. — They  are  most  often  met  with  in  women  between 
the  ages  of  thirty  and  thirty-five  who  hiive  borne  children, 
as  small  ovoid,  "firm  but  elastic,  distinctly  circumsciibcd 
and  moveable  growths  in  the  breast,  with  a  nodulai-  or 
slightly  bossed  surface.  They  are  of  very  slow  growth, 
do  not  cause  retraction  of  the  nipple  or  enlargement  of 
the  axillary  glands,  and  do  not  return  if  completely  re- 
moved.   Enucleation  is  tlie  treatment. 

AcENO-FiBROilATA  are  of  frequent  occuri'euco.  They 
consist  of  fibrous  and  adenomatous  tissue,  and  are  styled 
Jibromata  by  those  pathologists  who  regard  the  gland- 
tissue  as  merely  the  remains  of  the  normal  bi'cast-tissue 
surrounded  by  the  new  growth.  They  occur  as  firm, 
circumscribed,  slow-growing  and  distinctly  cncai)suled 
tumours  iu  the  substance  of  the  breast,  and  on  sciction 
appear  loT)ulated  and  of  a  ]iinkish-wliite  colour,  and  do 
not  yield  a  juice  on  scra])ing. 

Si'/ns. — They  usually  occ'ur  in  the  lireast  of  youug  and 
healthy  women  as  freely  moveable,  firm,  ovoid,  slightly 
nodular,  generally  j'aiuless  growths,  and  are  often  indis- 
tinguishable without  puncture  I'roni  a  tense  cyst.  From 


702 


DISEASES  OF  REGIOXS. 


carcinoma  aud  sarcoma  they  Uiay  be  diaj^-nosed  by  the  afro 
of  the  2^atient,  their  slow  growth,  well-dehned  outline, 
non-retraction  of  the  nijiple,  non-adherence  of  the  skiu. 
and  the  absence  of  j;'hxudidar  enlargement.  From  jjuk/ 
adenoma,  adeno-sarcoma,  and  adeno-m^'xoma,  it  may  Ij'- 
impossible  to  distinguish  them  before  removal.  Enuclea- 
tion is  the  only  effective  treatment. 

Adeno-saiicomata  differ  from  the  adeno-fibromata  in 
that  in  place  of  an  increase  of  fibrous  tissue  around  the 
acini  and  ducts  v"arious  kinds  of  .sarcoma  elements  are 
found  mixed  with  more  or  less  mature  fibroiis  or  myxo- 
matous tissue  ;  they  often  contain  cj'sts.  Ilence  the  terms 
adeno-fibro-sarcoma,  adeno-myxo-sarcoma,  adeno-cystic- 
sarcoma,  fibro-cystic-sarcoma,  &c.,  which  have  been 
applied  to  them.  They  occm-  as  circumscribed  growths 
in  the  breast,  resembling  the  adeno-fibromata,  from  which 
it  is  often  impossible  to  distingmsh  them  without  a  micro- 
scopic examination. 

Signs. — These  vaiy^  according  to  the  amount  of  sarcoma 
elements  the  gi'owth  contains.  Thus,  when  this  is  small 
in  amount  they  approach  in  their  clinical  character  aud 
behavioirr  the  adeno-fibromata.  On  the  other  hand,  when 
sarcoma  elements  abound,  thej-  may  grow  rapidly,  aud 
behave  like  the  piu'e  sarcomata.  Frequently  they  grow 
slowly  for  many  years  and  then  suddenly  rapidly  increase 
in  size  as  the  patient  aiiproaches  the  middle  period  of  life. 
When  occurring  between  the  ages  of  thirty  aud  forty  they 
often  grow  rapidlj'  from  the  first. 

Treatment. — The  slow  gi'owing  and  more  fibrous  forms 
may  be  enucleated,  but  if  in  proceeding  to  do  this  the 
growth  is  found  to  bo  soft  and  succTilent  the  whole  breast 
should  be  excised,  an  operation  th:it  should  invariably  be 
ruidertaken  when  the  tumour  has  gi-own  rapidly. 

Fuke  SAKCOJfATA. — All  foruis  of  sarcoma  mixed  with 
fibrous  and  adenomatous  elements  may  occur  in  the 
breast,  the  large-spindle-celled  variety  being  the  most 
common.  They  are  most  fretiuent  between  the  ages  of 
twenty  and  thirty-five.  They  begin  in  the  pcriacinous 
and  peritubular  connective  tissue,  and  at  finst  are  always 
enciti)sidcd,  but  Liter  they  infiltrate^  the  siu-rounding  ]iarts 
and  may  ])erlorate  the  skin  and  fungate.  Their  malig- 
nancy depends  uiion  their  structure,  the  round-celled  and 
large-spindle-cellcd  being  highly  malignant,  the  small- 
Hpindle-celled  much  less  so  ;  indeed,  the  latter  may  rec  iir 
iigain  and  again  in  ."iin  before  finally  becoming  dissemi- 
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nated,  or  its  tendency  to  recurrence  may  completely  wear 
itself  out.  The  small-spindle-celled  is  usually  tirm  like  the 
adeno-sarcomata,  and  on  section  greyish-white,  smooth 
and  succulent.  The  round-celled  and  large-spmdle-celled 
are  soft  and  elastic  owing  to  their  richness  in  cells  and 
blood-vessels  and  their  scanty  amount  of  intercellular  sub- 
stance. On  section  they  appear  of  a  pinkish-white  colour, 
often  blotched  with  blood,  while  cysts  from  hcemorrhages 
and  mucoid  softening  sometimes  occur  in  them. 

Si/mptoms—Tha  small-spindle-celled  sarcoma  can  hardly 
be  diagnosed  before  removal  from  the  adeno-fibroma  and 
adeno^sarcoma.  The  large-spindle-celled  and  round-celled 
varieties  form  smooth  elastic  tumours,  oval  or  rounded 
in  shape,  and  are  lobed  or  bossed  when  cystic ;  whilst 
the  veins  of  the  breast  are  often  enlarged  and  tortuous. 
They  grow  rapidly,  and  may  perforate  the  skin  and 
protrude  as  a  fungus  ;  but  imlike  carcinoma  they  do  not 
infiltrate  the  skin'or  cause  retraction  of  the  nipple,  and 
the  glands  are  not  usually  enlarged.  The  tumour,  more- 
over, is  commonly  larger  thiin  scirrhus,  and  the  patient's 
age  below  that  at  which  carcinoma  is  usually  met  with. 

'^The  only  eifectual  treatment  is  the  removal  of  the  whole 
breast.  If  there  is  any  doubt  whether  the  tumom^  is  an 
adeno-fibroma  or  a  sarcoma  it  is  better  to  have  the  con- 
sent of  the  patient  before  the  operation  for  the  removal 
of  the  whole  breast  should  the  tumour  when  cut  into 
appear  to  have  malignant  characters. 

Cysto-saiicomata,  adcuo-cystomata,  sero-cystic  sarco- 
mata, and  glandular  proliferating  cysts,  are  terms  applied 
to  tumours  in  the  breast  in  which  the  growth  in  the 
periacinous  connective  tissue  projects  into  the  interior  of 
dilated  acini  and  ducts  in  the  form  of  ])a,pillary  or  cauli- 
Howor-like  masses.  The  periacincnis  growth,  which 
may  consist  of  fibrous  tissue,  spindle  or  round  cells,  or  of 
a  mixture  of  all  these,  protrudes  the  wall  of  the  dilated 
acinus  or  duct  in  front  of  it,  but  does  not  peiiotra,to  the 
epithelial  lining,  and  may  ultimately  fill  the  whole  acinus, 
which  is  thus  converted  into  a  mere  slit-like  space  lined 
with  epithelium.  On  section  the  tumour  may  ])resent 
one  or  more  larger  cysts,  containing  variousiy-sha])ed 
caulillower-like  growths  sprouting  from  their  walls.  Or 
it  may  appear  completely  solid  from  the  cysts  having 
boon  entirely  filled  with  intra-cystic  growths';  on  dissec- 
tion, however,  the  spaces  between  the  growths  and  the 
cyst-walls   can   always   bo   demonstrated.     When  the 
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growth,  whicli  is  at  first  enoa]).siileil,  attains  some  sizo, 
the  skin  may  give  way  and  the  growth  protrude  in  tli'- 
form  of  a  fungus.  The  skin,  however,  does  not  becomi- 
infilti'ated  as  in  carcinoma. 

Signs. — Thej^  generally  occur  in  women  between  tlii' 
ages  of  thirty  and  thii'ty-hve,  as  distinctlj^  defined,  lolju- 
lated,  usually  painless  growths,  hard  in  some  i)laces  an  l 
soft  and  fiuctuating  in  others,  and  often  of  large  sizi-. 
The  veins  over  them  are  enlarged,  but  the  skin  is  nut 
adherent,  the  nipple  is  not  retracted,  and  the  glands  as  a 
rule  are  not  atfectod.  They  commonly  grow  slowly, 
but  at  times  rapidly,  and  seldom  become  disseminated. 
Their  chief  distinguishing  characteristic  is  the  pi-esence 
of  one  or  moi'e  pi'oininent  fiuctuating  cysts  in  the  tumoui-. 
Should  a  fungus  protrude  it  maj'  be  distinguished  fi'om 
carcinoma  by  the  non-implication  of  the  skin  around, 
non-aclherence  of  the  growth  to  the  side  of  the  chest,  and 
the  absence  of  the  other  signs  of  carcinoma  above  pointed 
out.    Removal  of  the  breast  is  the  proper  treatment. 

Cysts. — The  cj'sts  met  with  most  frequently  in  the 
breast  are  the  serous  cysts,  and  certain  of  the  retention 
cysts.  Se7'oas  cysts  are  formed  in  the  breast  as  in  other 
situations  by  the  distension  with  fluid  of  the  lymphatic 
sf)aces  of  the  connective  tissue  (see  Serous  ci/sts).  The 
retention  cysts  that  occur  in  the  breast  may  be  divided 
into  the  galactoceles,  which  are  produced  by  the  dilatation 
of  the  gaiactophorous  ducts,  and  the  glandnJar  cysts,  due  to 
the  distension  of  the  smaller  ducts  and  acini.  The  former 
contain  a  milk-like  fluid,  or  when,  as  occasionally 
happens,  the  watery  parts  have  been  absorbed,  an  ins]iis- 
sated  caseous  material.  The  glandular  contain  a  yellow- 
ish or  lirownish-yellow  mucoid  fluid,  sometinaes  blood- 
stained, and  at  times  intracystic  jiapillary  growths, 
formed  l)y  the  in-growing  of  the  cyst-walls.  When  they 
occur  in "  elderly  people  they  are  spoken  of  a^^  involution 
cysts.  Their  frequency  in  chronic  lobular  inflannnation 
of  the  breast  has  already  been  alluded  to. 

Signs. — Cysts  in  the  breast  form  painless,  tense  orscmi- 
Huctuating, "  smooth,  rounded  tumours,  evidently  con- 
nectiHl  with  the  breast-tissue.  Serous  ci/sts  may  occur  in 
any  ])art  ol'  the  breast.  They  are  often  very  tense  and 
hard,  and  breasts  with  such  in  them  have  been  removed 
for  cancer.  Ilencc  the  valuable  rule  of  making  a  pre- 
liminary incision  if  in  doubt  as  to  the  nat\u-e  of  the 
tumour".    The  galactoceles  occur  during  lactation ;  they 
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are  situated  near  tlie  uipple,  from  whicli  a  milk-like 
riuid  may  sometimes  be  squeezed  out  on  pressing  the 
cyst.  They  are  soft  and  fluctuating,  and  usually  single, 
form  quickly,  and  maj'  attain  a  large  size.  Glandular 
cysts  occm-  chiefly  in  ■^•omen  of  from  thirty-five  to  Mty. 
They  are  tense  and  painless,  form  slowly,  may  occur 
singly,  but  are  often  multiple.  A  sanious  fluid  sometimes 
escapes  from  the  nipple. 

Treatment. — Simple  serous  cysts  should  be  laid  freely 
open  and  allowed  to  granulate  from  the  iDottom.  Galado- 
celes  with  semi-solid  contents,  may  also  be  laid  freely  oi^en 
and  their  contents  squeezed  out.  Glandular  cysts,  when 
numerous,  call  for  the  excision  of  the  affected  lobule,  or 
if  the  whole  breast  is  affected  and  they  contain  prolifera- 
ting growths,  excision  of  the  entire  gland.  Involution 
cysts  require  no  treatment. 

CARCixoiiA  of  the  breast  is  nearly  always  of  the  acinous 
foi-m,  of  which  both  varieties,  the  hard  [scirrhous)  and  the 
soft  [■medullary],  are  met  with.  The  hard  variety,  how- 
ever, is  by  far  the  more  common.  The  general  and 
microscopical  characters  of  carcinoma  have  alreadj^  been 
given  under  tumours.  Here  only  the  special  characters 
which  it  presents  when  occurring  in  the  breast  will  be 
referred  to. 

Scirrhous  carcixoma. — Pathology. — Scirrlius  of  the 
breast  generally  appears  as  an  indurated,  nodular,  non- 
encapsuled,  tuberous  mass,  of  moderate  dimensions,  with 
long  processes  extending  in  various  directions  in  the 
gland-substanco  and  the  fatty  tissue  around,  and  later, 
involving  the  skin  and  svibjaccnt  pectoral  muscle.  On 
section  the  tuniour  gives  a  cliaracteristic  creaking  sensa- 
tion to  the  knife,  and  the  cut  surface  a-ppears  slightly 
concave  from  the  contraction  and  shriuking  of  its  fibrous 
stroma  thus  set  free  from  tlie  traction  of  surrounding 
tissues.  It  is  of  a  hard  resisting  consistencj'',  of  a  uniform 
close  texture,  somi-translucont,  of  a  grcyish-whito 
colour  often  tinged  with  x>ink,  and  lias  been  likened  to 
the  section  of  a  potato  or  unripe  pear.  Sometimes  it  is 
intersected  in  every  direction  by  short  wavy  glistening 
w^hito  libros,_with  here  and  there  yellow  dots  "and  streaks 
due  to  section  of  the  epithelial  columns  which  have 
undergone  fatty  dogonoratiou ;  whilst  in  other  ]ilaces, 
little  masses  of  tlie  surroiuiding  fatty  tissue  and  of  muscle 
are  soon  enclosed  by  the  processes'  of  the  growth,  and 
patches  of  caseous-looking  material  or  white  creamy 
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fluid,  due  to  the  growth,  having  sarrounded  some  of  tho 
ducts  whicli  have  become  ouly  partially  obliterated,  may 
be  scattered  through  its  substance.  The  section  on 
scraping  yields  a  juice  containing  cells,  free  nuclei,  ami 
granular  material. 

Sif/ns. — Scirrhous  carcinoma  generally  begins  as  a  small 
harii  lump  in  the  substance  of  the  breast ;  it  gi-ows  slovrly 
at  first,  afterwards  more  rapidly,  and  then  involves  the 
skin  and  j^ectoral  muscle  ;  finally  the  skin  gives  way,  and 
a  foul  ulcer  is  produced.    In  the  meantime,  the  hnnphatic 
glands  in  the  axilla  become  involved,  and  as  thej-  incren-e 
in  size  press  upon  the  axillary  vein  and  brachial  jjlexu- 
of  nerves,  producing  oedema  of  the  arm  and  intense  neural- 
gic pain.    Later  the  cancer  becomes  disseminated  thi-ough 
the  internal  organs  and  tissues  of  the  body ;  the  health, 
w^hich  on  the  first  appearance  of  the  growth  is  generally 
good,  now  gives  vi'ay,  the  skin  becomes  sallow  and  earthy 
in  appearance,  the  patient  wasted,  and  cancerous  cachexia 
is  said  to  be  present.    The  foul  and  profuse  discharge 
from  the  ulcer,  the  intense  pain,  and  the  mental  suffering, 
lead  to  exhaustion,  and  death  soon  steps  in  to  put  an  end 
to  tho  patient's  misery.    Such  is  a  brief  outUne  of  the 
coiirse  of  the  disease  when  not  subjected  to  surgical  inter- 
ference.   Let  us  now  stiidy  the  characters  of  the  tumour 
as  presented  in  a  typical  "case.    It  is  usually  situated  in 
the  upper  and  outer  quadrant  of  the  breast,  or  just  below 
the  niijple.    Its  surface  is  hard  and  ii-regular,  its  margins 
ill-defined.    The  skin  at  first,  when  gently  pinched  up 
between  the  finger  and  thumb,  shews  a  slight  dim]iling. 
and  later  ap])ears  ihstmctlv  ]nukered  and  unmistakably 
adherent  to  the  gro\\'th.    In  the  earlier  stages  the  tumour 
glides  freely  over  the  pectoral  muscle  :  later  a  slight  resist- 
ance is  felt" on  moving  it  from  side  to  side :  whilst  finally  it 
becomes  firmly  fixed  to  the  walls  of  tho  chest.  The 
nipple,  when  "the  growth  is  behind  it,  is  retracted,  in 
consequence  of  the  traction  which  is  made  by  the  carci- 
noma iqwn  tho  lacteal  ducts;  but  when  th(>  growth  is  situ- 
ated in  the  circumference  of  the  breast,  there  may  be  no 
retraction,  or.  the  retraction  may  occur  only  on  one  side  : 
whilst  when  tho  cancer  begins  as  an  infiltration  of  thenqiplc 
itself,  the  latter  will  be  liardcr  and  more  ]n-ominpnt  tlian 
natural.    On  raising  the  arm  and  drawing  the  finger  tips 
ti  imsverselv  across  tlie  inm^r  side  of  the  axilla,  a  hard  conl 
or  curds— iiifiltrated  Ivmidiatic  vessels— may  often  bo  lelt 
exteiidiiiii-  IVom  the  ti'imour  into  the  axilla,  while  in  the 
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space  itself  lai-o'c  glands  vnll  be  disco^-ered  if  the  case  is 
sufRcientlv  advanced.  The  giands  are  at  first  soft,  single, 
and  distinct;  later,  hard  and  matted  together,  forming  an 
indurated  irregular  mass  which  is  often  adherent  to  the 
chest- walls  and  in  advanced  cases  extends  as  high  as  can 
be  felt  beneath  the  clavicle.  In  the  supraclavicular 
space  the  enlarged  giands  may  sometimes  be  detected 
first  as  a  mere  fulness,  subsequently  as  distinct  swellings. 
After  the  skin  over  the  tumom-  has  given  way,  an  ulcer 
with  sinuous,  irregular,  everted,  and  _  indurated  edges, 
and  a  foul,  cavernous,  irregular,  and  indurated  base  is 
formed,  fi'om  which  is  exuded  a  foul-smelhng  and  sanioirs 
discharge.  The  .skin  around  is  indurated  from  infiltration 
with  the  growth ;  or  chstinct,  circumscribed,  hard  nodiiles 
of  carcinoma  are  scattered  here  and  there  through  it. 

Diagnosis. — When  the  above  signs  are  present  there  is 
no  diffic\ilty  in  pronouncing  as  to  the  nature  of  the  disease. 
In  the  earlier  stages,  howevei',  whilst  the  tumour  is  still 
small  and  has  not  yet  become  adherent  to  the  skin  or  to 
the  pectoral  muscle,  where  the  breast  is  large  and  there  is 
no  retraction  of  the  nipple  and  a-s  yet  there  is  no  enlarge- 
ment of  the  axillary  giands,  the  diagnosis  from  an  inno- 
cent tumoiu-,  a  tense  cyst,  or  lobular  inflammation  will  be, 
to  say  the  least,  difficult.  The  age  of  the  patient,  the 
rate  of  growth,  and  the  history  of  the  case  must  then  to  a 
great  extent  be  relied  upon  for  distinguishing  it.  13ut 
where  the  patient,  as  is  occasionally  the  case,  is  young, 
the  diagnosis  may  then  be  impossible  without  making  an 
incision  into  the  growth,  a  proceeding  which,  undei'  such 
circumstances,  after  the  difficulty  has  been  explained  to 
the  patient,  is  not  only  justifiable  but  imperatively  called 
for. 

Barer  forms  of  scirrlins  in  tlie  hreast  are  occasionally 
mot  with.  Thus — 1.  The  cancer  may  begin  as  a  general 
infiltration  of  the  entii'e  gland,  wlien  its  course  is  usually 
very  rapid;  2,  it  may  chio^fly  affect  tlu^  skin,  the  whole 
side  of  the  chest  in  such  a  case  becoming  infiltrated,  hard, 
brawny  and  Icatliery  in  (jonsistency,  a  condition  some- 
times known  as  "hide-bound;"  ;J,  it  may.  begin  as  an 
infiltration  of  the  nipple,  or  may  be  engrafted  upon 
chronic  eczema  around  the  nipple  ;  4,  in  elderly  women  it 
may  run  a  very  chronic  course,  often  remaining  stationary, 
if  not  intfu'fored  with,  for  many  years  ;  and,  ,),  in  very  ox- 
(;ey)tional  instances,  the  carc'inomatous  mass  has  a]i])a,rentl\' 
undergone  comi)lcte  atrophy,  oven,  it  is  said,  after  ulccra- 
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tion  has  occurred,  and  a  spontaneoiifs  cure  lias  tliiis  been 
brought  about. 

Treatment. — In  the  breast,  as  elsewhere,  the  only  hope 
of  cure  lies  in  the  early  and  complete  extirpation  of  the 
carcinoma.  Unless,  therefore,  the  Bur^ceon  is  consulted 
before  the  skin,  pectoral  muscle,  and  the  lymphatic  glands, 
are  more  than  slightly  involved,  he  can  hold  out  but  little 
prospect  that  the  disease  will  not  return,  and  retm-n 
shortly ;  and  that  life  will  be  materially,  if  at  all,  pro- 
longed by  an  operation.  Under  such  circumstances, 
therefore,  there  are  some  Surgeons  who  hold  that  an 
operation  with  the  disease  thus  advauced  ought  not  to  be 
undertaken,  as  it  can  only  bring  discredit  on  surgery  and 
may  possibly  prevent  other  i3atients  seeking  ad^-ice  whilst 
there  is  yet  a  probability  that  a  free  and  complete  removal 
of  the  breast  and  axillary  glands  may  eradicate  the 
disease.  "While  admitting  that  this  may  be  ti-ue,  we 
must  not  lose  sight  of  the  fact  that  even  although  the 
Q-rowth  may  soon  recur  either  in  the  cicatrix  or  .inlands, 
or  in  internal  organs,  and  although  life  may  not  lie  pro- 
longed, still  removal  of  the  growth  may  rid  the  patient 
of  a  foul  and  loathsome  disease  and  often  of  great  pain, 
at  any  rate  for  a  time,  and  death  may  occur  in  a  less  dis- 
tressing way  from  dissemination  of  the  carcinoma  in 
internal  organs.  In  the  meanwhile  the  patient's  mind 
will  be  relieved,  even  if  she  is  not  buoyed  up  with 
the  hope  that  there  may  still  be  a  chance  of  a  non-return. 
Eegarding  the  c[uestion  of  operation,  therefore,  it  may  be 
briefly  said  that — 1.  Where  the  skin  is  not  involved,  or  to 
a,  very  slight  extent,  the  tumour  not  adherent  to  the 
pectoral  muscle,  and  the  glands  are  not  felt  enlarged, 
or  if  enlarged  are  not  hard,  free  removal  of  the  breast  and 
clearing  out  the  axilla  is  imperatively  called  for.  2.  "Whore, 
on  the  other  hand,  the  skin  is  extensively  infiltrated,  the 
tumour  is  firmly  adherent  to  the  ]iectoral  muscle,  the 
glands  are  enlarged,  hard,  and  adherent  to  tlie  side  of 
the  chest,  enlarged  glands  can  also  be  felt  above  the 
clavicle  and  perhaps  have  already  caused  oodema  of  the 
arm,  marked  cachexia  is  present  and  there  is  evidence 
of  dissemination  of  the  ciircinoma  in  other  organs  and 
tissues— then  no  operation  .should  bo  iiorformod.  In  ca.ses 
such  as  the  above,  there  can  be  little  question  as  to  the 
liroprioty  of  op(^rating  or  not  oporatinir.  But  there  arc  a 
lai'ge  (aiiss  of  intoniiediate  cases  in  which  some  Surgeons 
would,  and  some  AV(ndd  not,  operate.    Much  will  then 
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depend  iipou  the  presence  or  absence  of  pain,  and  each 
case  must  be  jud£>'ed  on  its  own  merits.  _ 

Medull  viiY  L^uicixoiiA  is  much  less  common  m  the 
breast  than  the  scirrhous  form,  and  generally  appears  at 
an  earher  ao-e.  It  occurs  as  a  soft,  non-encapsuled, 
compact,  white  or  blood-stained,  brain-like  mass  mhl- 
tratino;  the  gland  and  surrounding  tissues.  Its  growth 
is  miich  more  rapid  than  the  scirrhous  varietj^  and  it 
sooner  invoh-es  the  skin,  pectoral  muscles,  and  axillary 
Inlands  and  rapidly  becomes  disseminated  through  in- 
ternal organs.  Early  and  free  remoyal  of  the  whole 
breast,  and  of  any  glands  in  the  axilla  that  may  be  felt 
enlarged,  is  the  proper  treatment. 

Other  yarieties  of  carcinoma  in  the  breast,  as  the  so-cafled 
villous  and  the  coUoul,  are  too_  rare  to  require  further 
notice  in  a  work  of  this  description. 

Excisiox  OF  THE  Beeast.— The  arm  being  held  out 
from  the  side  by  an  assistant  so  as  to  put  the  pectoral 
muscle  on  the  stretch  and  well  expose  the  axilla,  an 
elliptical  incision  should  be  made  below  and  another 
aboye  the  nipple,  cutting  widely  of  any  adherent  or 
infiltrated  skin.    The  skin  above  and  below  should  now 
be  reHccted  from  the  breast,  and  the  latter  dissected  off 
the  pectoral  muscle,  taking  care  to  remove  the  pectoral 
fascia  and  any  portion  of  the  muscle  that  appears  affected 
with  the  disease.    Should  any  gland  be  felt  m  the  axilla, 
the  incision  should  be  prolonged  in  an  upward  and  out- 
ward direction,  the  axillary  fascia  opened  by  the  scalpel, 
and  all  the  glands  that  can  be  felt  enucleated  m  part  by 
the  fingers,"  and  in  part  by  the  handle  of  the  scalpel, 
taking  care  not  to  injure  the  axillary  vessels  or  large 
nerve  cords,  both  of  which  are  situated  at  the  upper  and 
outer  part  of  the  space.    The  skin  should  be  now  drawn 
together  by  sutures,  a  drainage  tulje  having  been  ])laccd 
in  the  deeper  part  of  the  wound.    Whore  the  skin  cannot 
be  made  to  cover  in  the  wound,  the  flaps  should  be  drawn 
as  much  together  as  possible  by  stout  silver  sutures,  and 
the  remainder  of  the  wound  left  to  granulate.    The  arm 
should  1>e  secured  to  the  side  with  the  forearm  and  hand 
across  the  chest. 


DEI'OllMITIES  OK  'J'HE  NECK,  KNEES  AND  FEET. 
Wi!Y-NECK  Oil  TOiiTicOLLis  is  a  distortion  chiefly  do- 
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pendent  upon  contraction  of  tlie  sterno-niastoid  muscle. 
It  may  be  congenital  or  acquii'ed. 

Cause>!. — The  congenital  form  is  attributed  to — 1,  spastic 
contraction  of  the  sterno -mastoid  muscle  due  to  disease 
of  the  nervous  system ;  2,  malposition  in  utcro  ;  or,  3, 
injury  at  birth.  The  acquired  form  is  due  to — 1,  the  head 
having  been  held  for  a  long  time  in  the  distorted  position 
as  a  consequence  of  stiif  neck  following  cold,  injury,  or 
inflamed  cervical  glands;  2,  hysteria;  or,  3,  spasm  set 
up  by  irritation  of  the  spiual  accessory  nerve  consequent 
upon  centi'al  nerve  trouble. 

Signs. — The  head,  supposing  the  right  sterno-mastoid 
to  be  affected,  is  drawn  forwards  and  towards  the  right 
shoulder  and  also  rotated,  so  that  the  chin  points  to  the 
left.  The  right  mastoid  is  prominent,  the  right  side  of 
the  neck  concave,  and  the  left  convex.  In  long-standing 
cases  some  lateral  cruwature  of  the  dorsal  si)ine  is  generally 
acquii'ed.  The  congenital  form  may 
be  distinguished  fi'om  the  spasmochc 
not  only  by  its  history  but  by  the  sterno- 
mastoid  becoming  tense  in  the  fonner 
and  yielding  in  the  latter  on  attempting 
to  straighten  the  head.  The  hysterical 
variety  will  be  known  by  the  presence 
of  other  signs  of  hysteria. 

Treatment. — In  congenital  u-rij-necl: 
division  of  the  sterno-mastoid  is  gene- 
rally requii-ed,  followed  by  a  com-se 
of  systematic  exercises  in  the  slighter 
cases,  and  the  use  of  some  such  instru- 
ment as  that  shown  in  Fig.  227,  in  the 
more  severe.  The  sterno-mastoid  is 
best  divided  immediately  above  the 
clavicle,  as  here  it  is  furthest  removed 
Fig.  2-27.  —  Wry-  iVom  the  important  structures  that  lie 
neck  apparatus.  beneath  it.  A  puncture  should  be 
made  at  the  inner  side  of  the  tendon, 
a  director  passed  behind  it,  and  the  division  made  towards 
the  skin  with  a  blunt-pointed  tenotome.  Tlie  tense  bands 
of  c(nitracted  cervical  fascia,  which  now  start  forward 
will  yield  to  stretching  ;  it  is  not  safe  to  divide  them. 
Tlie  ])uncture  should  bi'^  given  three  or  four  days  to  lieal 
before  the  exercises  are  begun  or  the  instrmnent  is  a])]ihod. 
In  njHU^modie  cases  coniuin.  Indian  lieiiqi,  bromide  of 
liota,ssium,  .^c,  may  be  tried.    Tliesc  failing,  the  .spinal 
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accessory  nerve  may  lie  stretched  or  divided  just  above 
tlio  spot  where  it  enters  the  sterno-mastoid ;  but  teno- 
tomy of  the  sterno-mastoid  should  in  these  and  m 
hysterical  cases  on  no  accoimt  be  done.  In  the  latter, 
hysterical  remedies  should  of  coiu'se  be  used. 

"Kxock-icsee  or  G-Ey-u  XALGVM  is  a  deformity  in 
which,  when  the  knees  are  placed  together  in  the  extended 
position  with  the  patellas  looking  directly  forwards,  the 
leo^s  diverge.  One  or  both  knees  may  be  affected,  or 
there  may'be  genu  valgum  on  one  side  and  genu  varum 
on  the  other, 

•  Cai/se.— Knock-knee  is  generally  the  result  either  of 
rickets,  when  it  occurs  between  the  second  and  the_ seventh 
year ;  or  of  carr^ang  heavy  weights,  long  standing  and 
the  like,  when  it 'is  most  common  in  growing,  ruiderfed, 
and  overworked  lads  and  gills  from  fourteen  to  eighteen. 
The  deformitv  is  variously  believed  to  depend  on : — 1,  an 
overgrowth  of  the  internal  condyle  of  the  feniur,  ancl  a 
corresponcUng  uprising  of  the  inner  tuberosity  of  the  tibia ; 
2,  the  relaxation  of  the  internal  lateral  ligament;  or  3, 
the  contraction  of  the  biceps  tendon.    In  the  majority  of 
cases  the  osseous  lesion  is  cei'tainly  present,  and  I  have 
no  doubt  in  my  own  mind  that  it  is  upon  this  that  the 
deformitj^  usually  depends,  though  I  admit  that  in  some 
of  those  rapid  tases  induced  by  excessive  weight-bearing 
in  weakly  lads,  a  relaxation  of  the  ligaments  may  be  the 
principal  factor.    The  contraction  of  the  biceps  tendon 
when  iiresent  I  regard  as  the  result,  and  not  as  the  cause,  of 
the  atf  oction.    Treatment.— In  slight  rickety  cases  keeping 
the  child  entii-ely  off  its  legs,  the  application  of  splints, 
and  the  internal  use  of  appropriate  remedies,  will  gene- 
rally effect  a  cure.    In  conliimed  cases,  and  in  older 
patients,  however,  little  must  be  expected  from  siilints  or 
inatrumcnts.    By  their  use  the  limb  can  no  doubt  be 
straightened,  Tiut  only  at  the  expense  of  stretching  the 
external  lateral  ligament,  the  logs  being  rendered  flail- 
like and  the  patient  being  luiable  to  walk  or  evcai  stand 
without  his  irons.    Tor  such  some  form  of  osteotomy  is 
usually  rerpiired.  The  best  of  these  is,  perhaps,  !Macewen's 
and  Eccves'  modification   of   Ogston's   operation.  1. 
MareiMcn's  ojieraiion  c'onsists  in  chiselling  through  the 
femur  just  above  the  epiphysis,  Init  leaving  \}u\  poslerior 
surface,  which  is  in  contact  with  the  ]ioplitoal  artery, 
intact,  and  snapping  this  across  by  forcibly  bending  the 
bone.    2.  In  Jtccvcs'  vunlificd  Ogsiou\'i  opcrtUion,  the  in- 
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ternal  condyle  is  first  loosened  with  a  chisel,  and  then 
made  to  slide  upwards  on  the  shaft  of  the  femur  hy 
forcibly  straightening  the  log.  The  chisel  is  introduced 
behind  the  sjaiovial  membrane  and  should  not  be  driven 
sufficiently  far  into  the  condjde  as  to  endanger  the 
oj^ening  of  tho  joint.  The  line  of  incision  through  the 
femur  m  these  operations  is  shc^ra  in  Fig.  228.  The 
operations  should  be  performed  antiseptically  and  the 
limb  secm'ed  to  a  long  sjilint,  or  placed 
in  bavarian  plaster  splints  in  a  straight 
position  for  about  a  month,  and  sub- 
sequentlj^  kept  in  an  ordinary  plaster 
case  for  six  weeks  to  two  months  till 
sound  imion  has  taken  place. 

G-ETvU   YAHUM,    01   BOW-LEGS,  is  the 

opposite  deformity  to  genu  valgum,  and 
what  has  been  said  of  the  latter  as 
regards  pathology,  treatment,  itc,  will 
ajjply  to  it  if  external  be  substituted  for 
internal  in  the  phi'aseology.  It  is  fre- 
quent!}^ associated  vrith.  a  bowing  of  the 
shaft  of  the  tibia,  either  at  its  upper  or 
its  lower  third,  and  sometimes  with  a 
bowing  of  the  femur. 

Talipes  or  club-foot  is  a  distortion 
in  which  the  relations  of  the  tarsal  bones 
to  each  other  and  to  the  bones  of  the  leg 
are  variously  altered,  and  the  bones  held 
in  their-  abnormal  position  by  the  con- 
ti'action  or  shortening  of  certain  of  the 
muscles 


B 
.  C 


■■'1  ''"^'m 


Fig.  228.  —  A, 
lino  of  section 
in  Macewen's  ; 
B,  in  Ogston's  : 
andC,  in  Reeves' 
modified  0  g- 
ston's  operation. 


ligaments,  and  fascia)  attached 
to  the  foot. 

Ca  use. — Talipes  may  be  either  conge- 
nital or  acquired.  The  congenital  form 
has  been  attributed  to — 1,  spastic  mus- 
cular contraction  induced  by  some  lesion  of  the  ncrvo- 
contres;  2,  malpositions  of  the  fa>tus  tifero;  3,  struc- 
tui-al  alteration  in  the  form  of  some  of  tho  tarsal  bones. 
Tho  supporters  of  the  first  view  maintain  that  tho  bones 
art^  drawn  into  tlieir  abnormal  position  by  muscular  con- 
traction, and  regard  any  tdtoratiou  in  the  shape  of  the 
bones  as  tlie  result  and  not  as  the  cause  of  their  malposi- 
tion ;  whilst  those  who  ujihold  tho  second  and  third  views 
deny  that  spastic  contracti(jn  occiu'S,  as  no  lesion  of  tho 
nerve-centres  has  been  found  to  account  for  it,  and  look 
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upon  the  contmction  of  the  muscles  as  merely  due  to 
adaptive  shortening  consequent  upon  the  altered  position 
of  the  bones.  The  congenital  variety-  is  often  hereditary, 
occm-s  in  several  members  of  the  same  family,  and  is 
frequently  associated  with  other  congenital  malformations 
as  spina  bifida,  meningocele,  &c.  The  acquired  fomi  is 
generally  the  result  of  infantile  paralysis,  the  bones  bemg 
then  draVn  into  their  abnormal  positions  by  the  contrac- 
tion of  the  muscles  antagonistic  to  those  paralysed,  the 
weight  of  the  body  in  standing  and  walking  tending 


more  and  more  to  confirm  this  faulty  position.  Amongst 
other  causes  may  be  mentioned  long-continuance  of  the 
foot  in  the  extended  i)osition,  disease  of  the  ankle  or 
tarsus,  yielding  of  the  Hgamcnts,  &c. 

Varieties. — There  are  five  principal  forms  of  club-foot : — 
Talipes  eqninus,  mrvs,  calcaveus,  valgus  and  cavus.  But 
these  may  Ije  variously  combined,  producing  compound 
forms,  which  are  then  called  equinu-vurus,  eqwino-valgus, 
ca  lea  n  eo-va  I  (jus,    c . 

1.  In  talipes  e</n.iinis  (Fig.  229),  which  is  nearly  always 
an  acquired  affection,  the  heel  is  drawn  ujiwards  by  the 
tendo  AchilHs,  and  the  antericn-  ]iart  of  the  foot  is  in 
consequence  depressed  and  held  in  the  extended  position. 
The  weight  of  the  body  is  thus  transmitted  through  the 
heads  of  the  metatarsal  bones,  which  togetlier  with  the 
anterior  ]5art  of  the  tarsus  ai'e  bout  downwards  and  back- 
wards fi'om  the  transverse  tarsal  joint  an{l  fixed  in  this 
])osition  by  the  adaptive  shortening  of  the  plantar  fascia, 


0      Astru^dus^C^^^  ;iL0 

CongeiLil'a.L  Ac^uir'C(L 

Fig.  229. — Talipes  equinus. 
(Bryant's  Surgery.) 
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'Z.  Talipes  varus  is 
club-foot,  and  is  the 


ligaments  and  muscles,  thus  rendering  the  solo  of  the  foot 
unnaturally  concave,  a  condition  known  as  ^ics  rariin. 
The  patient  walks  with  fatigue  and  lameness  on  the  halln 
of  his  toes,  and  if  both  feet  are  affected  he  may  be  unable 
to  walk  at  all.  In  long-standing  cases,  in  consequence  of 
the  contraction  being  greater  on  the  inner  than  on  the 
outer  side  of  the  sole,  an  inward  twist  is  given  to  the  foot 
{equino-va7'us). 

the  most  complicated  A^ariety  of 
most  common  of  the  congenital 
forms.  By  some  the  distortion 
here  described  as  varus  is  called 
eqiiino-varus.  I  prefer,  however, 
to  apply  the  simple  term  varus  to 
the  form  under  consideration,  and 
equino-varus  to  cases  of  equinus, 
ia  which  there  is  added  a  secon- 
dary t-wdsting  inwards  of  thi' 
foot.  In  varus  (Fig.  "230),  the  os 
calcis  is  drawn  up  by  the  tendo 
Achillis,  tnting  the  astragalus 
partially  out  of  the  ankle-joint, 
and  the  bones  in  fi-ont  of  the 
transverse  tarsal  joint  are  drawn 
inwards  and  upwards  by  the 
tibialis  anticus  and  posticus,  so 
that  the  scaphoid  is  placed  internal 
to  the  astragalus  instead  of  ui 
front  of  it,  whilst  its  tuberositA' 
is  in  close  contact  with  the  internal  malleolus.  Thus,  in  a 
well-marked  case  (Fig.  231,  A  audii),  the  heel  appears  drawn 
up,  the  anterior  part'of  the  foot  inverted,  the  inner  border 
turned  upwards,  the  outer  border  downwards,  so  that  the 
sfde  looks  backwards  and  the  dorsum  forwards,  the  long 
axis  of  the  foot  being  at  the  s;imc  time  sliorteued  and  bout 
Tipon  itself,  the  solo  imnaturally  concave,  and  the  plantar 
fascia  tense.  In  severe  cases  (Fig.  231 ,  c),  the  inner 
border  may  be  in  contact  with  the  leg,  and  when  the  foot 
has  been  walked  u] ion  the  sole  looks  upwards  as  well  as 
backwards,  and  the  dorsum  downwards  as  well  as  forwards: 
whilst  the  sole  is  narrowed  by  the  aiiiiroximation  of  the 
fifth  metatarsal  bone  to  the  hrst,  and  a  bursa  often  forms 
over  the  outer  border  of  the  dorsum.  In  the  aajimrd 
fvnn,  which  is  generallv  due  to  infantile  paralysis,  the 
history  of  tlic  case,  the  wasting,  shortening,  and  coldness  ot 


Fig.    "230.  —  Congenital 
talipes  varus.  From 
dissection  in  St.  Bartho- 
lomew's Hospital  Mu- 
seum. 
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the  limb,  the  general  rounded  appearance  of  the  foot  and 
often  the  absence  of  rigidity,  will  commonly  serve  to  dis- 
tinguish it  from  the  congenital, 
o.  Talipes  calcaneus  is  rare.    In  the  congenital  varietj^ 


A  B  C 

Fig.  231. — Congenital  varus,    Tln-ee  grades  of  severity. 
(From  Bryant's  Surgery.) 


(Eig.  232)  the  anterior  part  of  the  foot  is  drawn  up  and 
often  a  httlo  everted,  and  generally  held  rigidly  in  this 


Fic.  •232. — Talipes  calcaneus. 
(From  Bryant's  Surgery. ) 


position  by  the  contraction  of  the  extensor  mviscles.  In 
the  ucqitircd  form  (Fig.  2;32),  which  is  commonly  the 
result  of  infantile  paralysis  of  the  calf  muscles,  the  heel 
is  placed  first  on  the  ground  in  walking,  but  there  is  no 
drawing  up  of  the  foot  by  the  extensors.  The  a,nterior 
part  of  the  foot  drops  downwards  from  the  tran.sverse 
tarsal  joint,  and  the  tondo  Achillis  instead  of  standing 
out  ten.soly,  can  often  hardly  be  felt. 

4.  In  talipes  valgus  or  flat-foot  the  longitudinal  and 
tran.sverse  arches  of  the  foot  are  flattened  and  the  anterior 
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part  of  tlae  foot  is  more  or  less  everted.  Though  rare  as 
a  congenital,  it  is  very  common  as  an  acquired  deformity, 
and  as  such  is,  perhaps,  most  often  due  to  the  yielding  of 
the  ligaments  of  the  sole  and  the  relaxed  state  of  the 
muscles  which  normally  support  the  plantar  arches,  in 
consequence  of  general  debilitj^  and  want  of  muscular 
tone,  combined  with  long  staiiding  or  carrying  heavy 
weights.  Hence  its  frequency  in  growing  and  undor-fed 
lads,  errand-boys,  policemen,  waiters,  housemaids,  and 
the  like.  Amongst  other  causes  may  be  mentioned  rheu- 
matism, rickets,  sprains  of  the  plantar  Hgaments,  and 


.1 


Fig.  233. — Talipes  valgus  or  flat-foot. 
(From  a  cast  in  St.  Bartholomew's  Hospital  Museum.) 


spasm  or  paralysis  of  certain  muscles  of  the  leg.  The  cal- 
caneo-scaphoid  ligament  and  plantar  fascia,  and  to  a  less 
extent  the  other  ligaments  of  the  sole,  are  elongated, 
and  the  bones  on  the  inner  side  of  the  foot,  instead  of 
forming  an  arch,  are  depressed  and  in  contact  with  the 
ground.  The  bones  in  front  of  the  transverse  tarsal  jomt 
are  at  the  same  time  more  or  less  everted,  leaving  the 
head  of  the  astragalus,  which  is  itself  slightly  depressed, 
partly  exposed  on  the  inner  side  of  the  foot. 

In  severe,  and  generally  in  congenital  cases,  the  heel 
and  front  of  the  foot  are  drawn  up  by  the  tendo  Achillis 
and  the  anterior  muscles,  whilst  the  outer  border  of  the 
foot  is  raised  from  the  ground.  The  aoiuired  form  is 
productive  of  so  much  criiipling  and  pain  as  to  render 
the  sufferer  unable  to  follow  any  employment  which 
necessitates  much  standing  or  walking.  The  foot  (Fig.  2;5;?) 
looks  broader  and  longer  than  natural,  the  sole  is  flat,  the 
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inner  border  in  contact  -with  tlie  gi-ound,  and  the  internal 
malleolus  depressed ;  whilst  two  prominences,  formed  by 
the  tuberosity  of  the  scaphoid  and  the  partially  exposed 
head  of  the  astragalus,  can  be  seen  and  felt  projecting 
on  the  inner  side  of  the  foot.  In  sUght  cases  the  foot 
can  bo  made  to  assume  its  natural  form  on  manipula- 
tion or  standing  on  tip-toe,  but  _  in  severe  cases  it  is 
rioidlv  fixed  in  the  deformed  position. 

txEXERAL  TREATMEXT  OF  Talipes.— The  indications  are 
— l,to  restore  the  deformed  foot  to  its  natural  position ; 
and  2,  to  retain  it  in  this  position  by  mechanical  supports 
until  the  normal  fimctions  of  the  joints  and  muscles  have 
been  so  far  restored  by  the  use  of  physiological  after- 
treatment  that  there  is  no  tendency  to  a  relapse.  In  the 
congenital  and  in  many  of  the  acqiured  forms  these  indi- 
cations can  be  successfully  fulfilled  if  appropriate  means 
are  taken  and  sufficient  time  and  care  are  given  to  the 
case.  But  in  the  paralytic  varieties,  where  the  muscles 
have  undergone  complete  atrophy  and  degeneration,  these, 
of  coiu'se,  cannot  be  restored,  and  the  foot  can  only  be 
maintained  in  the  normal  position  by  the  use  of  instru- 
ments. For  the  fulfilling  of  the  first  indication,  both 
operative  and  mechanical  or  manipulative  treatment  may 
be  necessary.  For  the  second  the  use  of  mechanical 
supports  and  physiological  after-treatment  shoidd  be 
employed. 

The  operdtirc  ircatment,  when  this  is  necessary,  will 
generally  consist  in  the  subcutaneous  division  of  _  certain 
tendons,'  or  tenotomy,  and  in  inveterate  cases  iii  some 
form  of  osteotomy  of  the  tarsus. 

Tenotomy  is  indicated  where  there  is  much  rigidity  and 
tlie  foot  cannot  bo  brought  into  its  natural  position  by 
manipulation.  Its  object  is  the  lengthening  of  the 
shortened  tendon,  not  its  mere  di\asion.  The  lengthening 
is  effected  Tjy  the  organization  of  the  small-cell-exudation 
■which  is  poured  out  i)etwoen  the  di%-ided  ends  of  the  tendon, 
and  the  amount  of  lengthening  can  be  regulated  according 
to  the  rapidity  of  the  rate  of  extension,  afterwards  em- 
ployed. Hence  the  importanc-o  of  subcutaneously  dividing 
the  tendon,  that  is,  of  making  a  mere  puncture  in  the  skm 
and  preventing  the  entrance  of  air  lest  su]i]iuration  ensue 
and  the  tendon  becoine  adlKn'ent  to  its  sheath  and  fiiil  to 
luiitc!.  Th(i  tendon  having  been  nia-de  tense  by  an  assist- 
ant, pnss  the  tenotome  bonoath  it  with  the  bbide  on  the 
Hat ;  and  then  whilst  the  tendon  is  slightly  relaxed  turn 
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the  edge  of  tlie  tenotome  towards  the  tendon  and  cnt 
towards  the  skin,  the  assistant  again  making  it  tense  to 
facilitate  tke  division,  but  relaxing  the  moment  it  is  felt 
to  give  way  lest  the  skin  be  severed  and  the  imncture  be 
converted  into  an  open  woimd.  The  f)uiicture  should  be 
covered  by  a  dossil  of  oiled  lint,  and  the  foot  secured  to  a 
splint  or  in  a  plaster-of-Paris  bandage  in  the  defoiTaed, 
or  in  a  slightly  improved  position  for  a  few  days  until 
the  puncture  has  healed  before  beginning  mechanical  or 
other  extension.  Some,  however,  rectify  the  foot  at  once, 
but  by  so  doing  there  is  some  risk  of  the  tendon  not 
imiting,  or  of  the  uniting  material  remaining  weak.  In 
dividing  the  posterior  tibial  tendon,  after  a  punctm-e  has 
been  made  with  a  sharp-pointed  tenotome  a  blunt  teno- 
tome should  be  substituted  for  it  lest  the  posterior  tibial 
artery  be  pricked.  Should  this  vessel  be  wounded,  all  that 
is  necessarj'  is  to  apjaly  tii-m  pressm'e  to  the  foot  and  ankle 
by  a  pad  and  bandage.  On  no  account  should  an  attempt 
be  made  to  tie  it,  as  this  would  convert  the  subcutaneous 
into  an  open  woiind.  Even  where  the  anterior  as  well  as 
the  posterior  tibial  artery  has  been  wounded  in  tenotomy, 
bleeding  has  been  readily  arrested  by  pressure,  and  no 
haim  has  ensued.  In  the  fat  ankle  of  an  infant  the 
posterior  border  of  the  tibia,  the  guide  to  the  tendon  of 
the  tibialis  posticus,  cannot  be  felt ;  the  tenotome  shoiild 
then  be  entered  midway  between  the  anterior  and  posterior 
border  of  the  leg,  and  at  right  angles  to  tlie  surface. 

Tarsotomy  has  for  its  object  the  removal  of  certain 
bones  or  portions  of  bones  from  the  tarsus,  so  as  to  allow 
the  foot  to  be  at  once  restored  to  its  normal  position.  It 
should  only  be  iindertaken  in  inveterate  cases  after  milder 
measures  have  failed.  Tlie  oi)erations  most  frequently 
performed  are  Da-s^''s,  or  the  removal  of  a  wedge-sha]ied 
piece  of  bone  from  the  tarsus  :  and  I>und"s,  or  the  excision 
of  the  astragalus. 

MecJiamcul  trratmcni  aims  at  bringing  the  foot  slowly 
into  its  natural  position  by  stretching  the  shortened 
tendons  and  ligaments ;  or  if  tenotomy  has  been  done, 
bv  rc'i-ulating  the  formation  of  now  tendon  to  the  amount 
rwpiired.  This  is  generally  effected  by  some  form  of 
Scari)a's  shoe  (IMg."  234)  or  other  cog-wheel  n]ipnratus. 
In  my  oinnion,  however,  this  end  is  bettor  attained  by 
the  use  of  plaster-of-raris  bandages.  If  plaster  is  used 
the  bandage  should  be  re-ai)])liod  once  or  twice  a  week 
according  to  the  ligamentous  resistance  and  the  amount 
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of  new  tendon  required.  A  cotton-wool  bandage  slioirld 
always  be  placed  under  the  plaster,  and  tbe  foot  on  each 
application  should  be  brought  a  little  more  into  its  natu- 
ral position.  The  mechanical  supports  necessary  after  the 
foot  has  been  rectified  will  be  brieiiy  mentioned  under  the 
treatment  of  each  A-aiiety  of  talipes. 

Physiolor]ical  after-treatment  is  most  important  for  the 
purpose  of  restoring  the  natural  movements  of  the  joints 
and  the  fimctional  activity  of  the  muscles.    It  consists  in 


Fro.  234.— Scarpa's  shoe. 

Fifi.  2-35. — .Boot  with  double  leg-irons  above  knee,  outside  iron 
continued  to  pelvic  girdle. 

active  and  ]iassive  exorci.ses,  .shampooing,  Faradization, 
hot  and  cold  .sponging,  and  lastly  in  teaching  the  patient 
the  proper  use  of  the  restored  foot. 

It  now  remains  to  mention  the  special  treatment  apjiro- 
priate  to  each  variety  of  talipes. 

In  talipes  eijiiiuiis,  tenotomy  of  tlio  tendo  AchilHs  is 
usually  all  that  is  required ;  but  if  there  is  much  con- 
traction of  the  sole,  the  plantar  fascia,  or  any  tense  band 
that  can  bo  felt,  should  fir.st  be  divided,  and  when  the 
sole  has  been  straightened  out,  the  tendo  Achillis  then 
cut,  and  the  heel  brought  down  either  by  a  Scar])a's 
shoe  oi'  by  plaster_-of-Paris  as  before  describcMl.  A  boot 
with  double  leg-irons  and  toe-raising  .spring  must  be 


Fig.  2.34. 


Fro.  23.5. 
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subsequently  worn  in  pai^alytic  cases,  tlie  irons  being 
carried  above  the  knee  and  tbe  outer  iron  aboTC  the  hip 
to  a  pelvic  band  where  the  ilexors  or  extensors  of  the  leg 
are  also  affected  (Fig.  235). 

In  talipes  varus,  except  in  slight  cases,  the  tibialis 
anticus  and  posticus  should  first  be  divided,  and  the 
inversion  of  the  foot  overcome  by  some  form  of  varus 
splint,  or  plaster-of- Paris.  "When  this  has  been  thoroughly 
done,  the  tendo  Achillis  should  be  cut,  and  the  heel 
brought  down  as  in  eg ii inns.  "\Mier<j 
there  is  much  contraction  of  the  sole, 

J the  plantar  fascia,  or  other  tense  band, 
should  be  divided  after  the  tibials  but 
before  the  tendo  Achillis.  A  similar 
instrument  to  that  describedfor  equinus 
should  then  be  worn  for  six  months  to 
a  year  or  more  ;  or  as  long  as  an^'  ten- 
dency is  shewn  to  relapse.  In  para- 
lytic cases,  whei-e  the  whole  leg  tends 
to  twist  inwards  from  the  hip-joint, 
the  outer  iron  should  be  carried  to  the 
pelvis.  In  very  severe  cases  the  liga- 
FiQ.  236.  ments  on  the  inner  side  of  the  sole  and 

—Author's  boot  ^-^^  posterior  ligament  of  the  ankle 
foi-  flat-foot.  j^^y        divided   subcutaneously,  as 

suggested  by  ]Mr.  E.  W.  Parker ;  or, 
if  this  is  not  enough,  a  wedge-shaped  piece  of  the  trans- 
verse tarsal  joint,  or  the  astragalus,  may  be  removed. 

In  talipes  calcaneus,  the  extensor  tendons,  in  the  con- 
genital form,  must  be  divided  if  the  foot  cannot  be  rectified 
by  plaster-of-Paris  alone.  In  the  acquired  form,  a  boot 
aiid  irons,  similar  to  that  used  in  equinus,  but  with  a 
toe-depressing  spring,  may  be  worn.  In  paralytic  oases  the 
tendo  Achillis  may  in  some  instances  be  shortened  by  re- 
moving half  an  inch  or  more  and  splicing^  the  divided  ends. 

In  talipes  rah/ns  ov  flat-foot,  such  exercises  as  alternately 
raising  the  bodv  on  tip-too,  or  walking  on  the  outer  edge  of 
the  foot,  will  in  slight  cases  of  the  acquired  variety  when 
combined  with  the  use  of  a  valgus  pa<l,  and  a  ]iro]ierly 
sha])ed  l)oot,  generally  be  siiccessful.  In  severer  cases  a 
boot  with  outside  leg-iron  and  rubber  band  to  brace  up 
the  sunken  arch  (Fig^  23(i),  sho\dd  bo  worn  ;  whilst,  where 
there  is  much  rigidity,  the  foot  should  be  wrenched  uito 
])osition  witli  th(^  pati(-nt  under  an  anii'sthetio  and  placed 
in  plaster-of-l'aris  for  a  montli.    The  wrenching  may  be 
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repeated  if  necessary,  and  the  boot  above  described  sub- 
sequently worn.  In  very  severe  cases  excision  of  Chopart's 
joint,  and  removal  of  a  wedge-shaped  piece  of  the  neck  of 
the  astragalus,  have  been  perfoi-med,  and  are  said  to  be 
attended  with  success.  I  have  never  had  occasion  to  do 
either  operation,  having  always  found  wrenching  suffi- 
cient. By  some  Surgeons,  division  of  the  peronei  tendons 
is  recommended,  a  j^rocedure  which  is  quite  unnecessaiy, 
and  contrary  to  the  piinciples  which  should  guide  us  in  the 
treatment  of  the  deformity. 
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AMPUTATIONS. 


Amputations. — The  objects  that  should  be  kept  in 
view  in  performing  an  amputation  are  : — 1,  to  remove  the 
whole  of  the  injured  or  diseased  part  that  is  beyond  the 
reach  of  recovery,  with  as  little  sacrifice  of  the  healthy 
tissues  as  possible  ;  2,  to  prevent  aU  iinnecessaiy  haemor- 
rhage ;  3,  to  secure  a  sufficient  coveriiig  for  the  end  of  the 
bone; '4,  to  avoid  adhesion  of  the  cicati-ix  to  the  bone; 

5,  to' divide  the  large  blood-vessels  and  nei-ves  trans- 
versely, and  leave  their  cut  ends  in  such  a  part  of  the 
stump  that  they  may  be  little  exposed  to  pressure ;  and 

6,  to  ensure  an  efficient  drain  and  asbptic  condition  of  the 

wound.  •,  ■,  •     7  1 

Amputations  may  be  perfoi-med  by  the  circular  or  by 

the  flan  method.  n   j.      -j  j 

In  the  circular  method  the  mtegLunents  are  first  divided 
by  a  circular  incision  round  the  entire  circimiference  of 
the  limb.  They  are  then  reti-acted,  and  the  muscles 
divided  higher  up  the  limb  by  a  similar  cii'cular  sweep  of 
the  knife.  The  muscles  are  next  m  their  tm-n  reti-acted, 
and  the  periosteum  is  divided  still  higher  up  the  bone 
which  is  finally  sawn  through  at  that  spot.  This  method 
possesses  the  advantages  that  the  vessels  and  noiwes  are 
divided  transversely,  and  that  the  wound  is  of  moderate 
dimensions;  but  the  cicatrix  is  opposite  the  end  of  the 
bone,  the  coverings  for  the  latter  are  apt  to  be  deficient, 
and  the  stump  is  liable  to  assume  a  conical  shape,  ihe 
circular  method  is  now  seldom  employed,  except,  perhaps, 
for  amputation  of  the  arm.  •    1       x  • 

In  the  fl'ip  method,  double  flaps,  or  a  single  aiitonor  or 
posterior'flap,  are  piw-idod  for  the  covenng  of  the  bone. 
The  flap  or  flaps  may  consist  of  iutegumeuts  alone,  or  ot 
more  or  less  of  tlie  muscular  and  other  soft  tissues  as  weU. 
In  the  form(-r  case  tlie  flaps  are  cut  .^'^J^'^t'^i^vf '"f/Ji^ 
muscles  and  other  soft  parts  are  then  divided  at  thc^  level 
of.  the  base  of  the  flaps  in  a  circular  manner  <lo^^  to  t  c 
bone,  which  is  sawn  through  a  little  higher  up.    By  this 
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metlaod  most  of  the  advcantages  of  the  circiilar  amputation 
are  secured  without  its  disadvantages.  When,  on  the 
other  hand,  the  muscles  are  inchided  in  the  flaps,  the 
vessels  and  nerves  are  liable  to  bo  split,  or  notched,  or 
divided  obliquely  instead  of  transversely,  whilst  the  mass 
of  muscle  in  the  flap  tends  to  prolong  the  healing  of  the 
wound.  These  muscular  flaps  may  be  cut  either  from 
without  inwards,  i.e.  from  the  circtrmference  towards  the 
bone,  or  from  within  outwards,  i.e.  by  the  method  of 
transfixion.  In  whichever  way  the  flaps  are  cut,  and 
whether  they  consist  of  integuments  only,  or  of  integu- 
ments and  muscle,  they  may  as  regards  position  be 
antero- posterior  or  lateral,  or  one  may  be  antero-ex- 
ternal.  and  the  other  postero-internal,  or  vice  versa.  As 
regards  length  they  may  be  equal,  or  one  may  be  long, 
the  other  short ;  and  as  regards  breadth  they  should  be 
half  the  circumference  of  the  limb.  As  a  rule  they  should 
be  cut  square,  but  with  rovmded  angles.  The  following 
modifications  of  the  flap  operation  may  be  briefly  men- 
tioned. 

Teales  method  consists  in  making  a  long  and  a  short 
rectangixlar  flap.  The  long  flap,  which  is  generally  an- 
terior, or  antcro-external,  is  qiiadrilateral  in  shajie,  and 
its  length  and  breadth  each  equal  to  half  the  circumfer- 
ence of  the  limb ;  it  includes  all  the  soft  parts  down  to 
the  bone.  The  short  flap  is  posterior,  or  postero-internal ; 
its  length  is  one-fourth  the  anterior,  and  its  breadth  equal 
to  half  the  circumference  of  the  limb  ;  it  also  includes  all 
the  soft  i^arts  down  to  the  bono,  and  contains  the  large 
vessels  and  nerves.  The  advantages  claimed  for  Teale's 
method  are: — 1,  freedom  from  tension;  2,  a  complete 
covering  for  the  bono  free  of  large  vessels  and  nerves  ;  and 
3,  a  dependent  position  of  the  wound.  It  is  applicable  to 
amputations  through  the  leg  and  lower  third  of  the  thigh. 

(Jardeii\'i  metluid,  designed  for  amputating' tlu'ough  the 
condyles  of  the  femirr,  consists  in  I'cflecting  a,  semi-oval 
flap  of  intoguinonts  half  the  circumference  of  the  limb  in 
length  and  bi-eadth  from  tiio  front  of  the  knee-joint, 
dividing  everything  olso  down  to  the  bone  by  a  circular 
swce])  of  the  kidfe,  and  sawing  the  bono  slightl}'-  above 
the  plane  of  the  divided  muscles. 

Sl'ECl.VL  AMPUTATIONS.— ^l;/7/)K/«</o;i  at  the  shoulder- 
Joint. — A  large  flap,  consisting  of  integiunents  an<l  deltoid 
musclc,_  is  usually  taken  from  the  outer  aspect  of  the 
joint,  either  by  traiisfixion  or  by  cutting  from  Avithout 
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inwards.  The  flap  is  timied  back,  the  head  of  the  hone 
freed  from  its  eoimectious,  and  the  knife  passed  heliind  it 
and  made  to  cut  its  way  out  towards  the  axilla,  the  axil- 
lary artery  being  seized  as  it  is  divided. 

Ampiitaiiim  of  the  arm  and  forearm  is  usually  perfonned 
by  double  skin-flaps  and  cii'cular  division  of  the  muscles. 
The  circiilar  method,  however,  or  amputation  by  single  or 
double  transfixion,  or  by  Teale's  method  may  be  em- 
ploj^ed. 

Amputation  at  the  wrist  may  be  performed  by  two  short 
flaps,  by  a  long  palmar  flap,  or  by  an  external  flap  taken 
from  the  thumb.  On  the  completion  of  the  disarticulation 
the  styloid  processes  of  the  radius  and  ulna  are  sawn  off. 

The  thumb  may  be  amputated  by  transfixion  or  by  an 
oval  incision ;  tlie  fingers  by  double  flaps  or  by  a  long 
anterior  fla]).  In  amputating  a  finger  it  should  be  re- 
jnembered  that  the  joint  is  in  front  of  the  knuckle.  If 
the  whole  finger  requii-es  removal,  the  head  of  the  meta- 
carpal bone  should  be  nipped  off  with  bone  forceps,  imless 
breadth  and  strength  of  hand  is  the  chief  desideratum, 
when  it  should  be  left.  . 

Ampittation  at  the  hip-joint  may  be  done  by  transfixion 
or  by  Fm'neaux  Jordan's  method.  Although  the  former 
can  be  performed  with  greater  celerity,  the  latter  is  by 
far  the  better  operation,  as  it  is  attended  with  less 
htemorrhage  and  provides  a  much  more  useful  stump. 
In  the  transfixion  method  a  long  anterior  flap  is  made  In- 
transfixing  "and  cutting  from  A^-ithin  outwards,  the  .loiut 
opened,  the  head  of  the  bone  freed  from  its  connections, 
and  the  knife  carried  straight  out  posteriorly,  haemorrhage 
being  conti'oUed  by  Daw's  lever  in  the  rectmn.  or  hy 
Lister's  abdominal  tourniquet.  In  Furueuux  Jordan  s 
method  a  ch'cular  amputation  is  first  done  through  tlie 
upper  third  of  the  thigh,  and  all  bleeding  vessels  secure.  . 
An  incision  is  then  carried  up  the  outer  side  of  the  thigh 
to  the  great  trochanter,  the  soft  parts  separated  from  the 
bone,  the  joint  opened,  and  the  disarticulation  completed 
by  freeing  the  remaining  connections,  vnth.  the  knile  kept 

ciose  to  the  bono.  ,     n    n    i  • 

Amputation  of  the  thigh  is  usually  done  bv  double  skin- 
flaps  and  circular  di%asion  of  the  muscles.  The  flails  nun 
be  antero-posterior.  or  lateral,  or  one  flap  may  be  antero- 
exteriial  and  the  other  postcro-iutcrnal. 

Am/ndalion  of  the  /e;/  may  also  be  done  by  skm-flaps 
.ind  circidar  division  of  the  muscles,  or  by  Teale  s  method. 
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The  posterior  flap  is  sometimes  cut  by  transfixion.  The 
sharp  eils'e  of  the  tibia  shouhl  be  cut  off  obliquely,  lest  it 
subsequently  protrude  thi-ough  the  skin.  The  diA'ision  of 
the  fibula  should  be  completed  before  that  of  the  tibia  to 
prevent  splintering.  Should  the  arteries  retract,  as  they 
are  apt  to  do  in  this  situation,  they  may  be  conveniently 
di'a-«-n  do-n-n  by  a  tenaculum. 

Ainpufution  of  the  foot  may  be  done  bj'  one  of  the 
following  methods : — 

Si/ine's  'imputation  consists  in  removing  the  foot  at  the 
ankle  joint,  cutting  off  the  ends  of  the  tibia  and  fibula, 
and  retaining  the  integuments  of  the  heel  as  a  covering 
for  the  bones.  An  incision  down  to  the  bone  is  made  across 
the  under  svu'face  of  the  heel  from  the  tip  of  the  external 
malleolus  to  a  little  behind  the  internal  malleolus ;  a 
second  incision  is  next  made  across  the  front  of  the  ankle, 
the  joint  opened,  the  lateral  ligaments  divided,  and  the 
OS  calcis  cleared  from  its  posterior  and  lateral  connection 
by  cutting  from  above  downwards.  The  knife  should  be 
kept  close  to  the  bone  to  avoid  injiuing  the  posteiior 
tibial  artery  or  button-holing  the  integrunents.  The  mal- 
leoli and  a  thin  shce  of  the  tibia  are  finally  sawn  off. 
The  anterior  tibial  and  the  plantar  arteries  rec[uire  liga- 
turing; the  latter  are  situated  at  the  extremity  of  the 
inner  side  of  the  heel-flap. 

Firogofs  operation  is  a  modification  of  S^^ue^s.  It 
differs  in  that  the  posterior  part  of  the  os  calcis  is  left  in 
the  heel-flap  to  imite  with  the  sawn  end  of  the  tibia.  It 
is  pcrfonned  m  a  similar  manner,  save  that,  after  the 
ankle-joint  is  opened,  and  theps  calcis  exposed,  the  pos- 
terior part  of  the  latter  is  sawn  off  instead  of  being  dis- 
sected out.  The  sawn  surface  of  the  os  calcis  is  then  turned 
up  and  placed  in  contact  with  the  sawn  end  of  the  tibia, 
to  which  it  may  advantageously  be  fixed  by  an  ivory  peg. 

CluiparVs  amj)utatioi>  consists  in  partial  amputation  of 
the  foot  through  the  transverse  tarsal  joint,  i.e.,  the  joint 
formed  by  the  os  calcis  and  astragalus  behind,  and  the 
cuboid  and  scaphoid  in  front.  A  cur^■ed  incision  with  its 
convexity  forwards  is  made  across  the  tarsus  froni  the 
scaphoid  boiu!  on  the  inner  side  to  a  point  an  inch  in 
fi'out  of  the  ]ioronea!  tuljorclo  on  the  outer  sidc^  of  the  foot. 
Tlie  extremities  of  this  incision  are  connected  by  tracing 
out  from  the  sole  a  Hap  wliich  should  reach  just  short  of 
the  balls_  of  the  toes,  and  sliould  bo  longer  on  its  inner 
than  on  its  outer  side.    The  ligaments  are  now  divided, 


726 


APPEKDIX. 


and  the  knife  is  passed  beneath  the  bones  and  made  to 
cut  its  way  outwards,  thus  completing  the  flap  already 
marked  out  on  the  sole.  The  astragalus  and  os  calcis 
are,  of  course,  left  in  the  stump. 

Hey's  operation  and  Lisfranc's  ojjeratlon  consist  in  re- 
moving the  anterior  part  of  the  foot  at  the  joints  between 
the  tarsus  and  metatarsus,  leaving  the  tarsus  intact.  In 
Hey's  operation  the  head  of  the  second  metatarsal  bone  is 
left  between  the  cuneiform  bones  by  sa^wingthe  second  meta- 
tarsal bone  across.  An  incision  is  made  across  the  tarsus 
from  the  fifth  metatarsal  bone  to  an  inch  in  front  of  the 
prominence  of  the  scaphoid ;  a  sole -flap  is  next  traced  out 
as  in  Chopart's  amputation,  but  it  should  reach  as  far  as 
the  web  of  the  toes.  The  metatarsus  is  then  disarticulated 
from  the  tarsus,  the  only  difficulty  in  doing  this  arising 
from  the  second  metatarsal  bone  dipping  in  between  the 
cuneiform  bones.  The  knife  is  now  placed  behuid  the 
bones  and  made  to  cut  its  way  out,  thus  completing  the 
sole- flap. 

The  (jreat  toe  may  be  amputated  at  its  tarso-metatarsal 
joint  by  a  flap  taken  from  the  inner  side  of  the  foot ;  or 
by  an  incision  which  is  carried  along  the  metatarsal  bone 
to  about  the  middle  of  its  shaft,  then  made  to  diverge  to 
the  web  between  the  first  and  second  toe,  and  carried  round 
the  plantar  surface  of  the  big  toe  and  back  to  the  spot  at 
the  middle  of  the  metatarsal  bone.  The  incision  should 
extend  down  to  the  bone,  which  should  be  nextfi-eed  from 
its  remaining  connections  and  disarticirlated.  the  knife 
being  kept  close  to  the  metatarsal  bone  to  avoid  iujimug 
the  communicating  brancU  of  the  dorsalis  pedis  with  the 
external  plantar  artery. 
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Abscess,  treatment  of,  21,  23 
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Acetabulum,  fracture  of,  377 
Acne  rosacea,  482 
Acromion,  fracture  of,  404 
Actual  cautery  in  iiivniorrhagc, 
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Aneurism,  formation  of,  258 

—  fusiform,  '259 

—  galvano-punctm-e  in,  276 

—  ligature  in,  270 

—  manipulation  in,  275 
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—  spontaneous,  258 
• —    structure  of,  268 

—  suppm-ation  of,  262,  273 

—  terminations  of,  261 

—  traumatic,  186 

■ —    treatment  of,  265 

—  true,  261 

—  of  aorta,  276 
axillary,  278 

—  carotid,  277 

—  femoral,  280 

—  gluteal,  279 

—  inguina),  279 

—  internal,  276 

—  in  neck,  276 

—  orbital,  277 

—  popliteal,  280 
Aneurismal  varix,  187 
Angeionia,  67 

Angular  curvature  of  spine,  527 
Arilvle,  amputatiou  at,  725 
■ —    dislocation  of,  427 

—  excision  of,  247 
Ankylosis,  bonj',  242 

—  fibrous,  242 
Ankyloglossia,  459 
Annular  stricture,  641 
Antiseptic  treatment  of  wounds, 

95 

Anthrax  bacillus,  141 
Antrum,  abscess  of,  475 

—  cysts  of,  477 

—  diseases  of,  477 

—  tumours  of,  477 
Antyllus'  operation  of,  for  aneu- 
rism, 275 

Anus,  artiticial,  566 

—  diseases  of,  580 

—  fistula  of,  589 

—  im]ie]  forate,  580 

—  piiinl'ul  ulcer  of,  582 

—  ]irola]isc  of,  583 
■ —   priiritus  of,  581 


Aorta,  aneurism  of,  276 
Aphasia  after  head  injury,  331 
Aphthous  stomatitis,  456 
Arch,  palmar,  wounds  of,  385 
Argyll-Kobertson  test,  239 
Ai'm,  amputation  of,  724 
Arterial  varix,  298 
Arteries,  atheroma  of,  255 

—  calcification  of,  257 

—  contusions  of,  181 

—  diseases  of,  254 

—  taXty  degeneration  of,  257 

—  injuries  of,  181 

—  laceration  of,  181 

—  ligature  of,  281 

—  repair  of  wounds  of,  113 

—  rupture  of,  181 

—  syphilitic  disease  of,  256 

—  torsion  of,  119 

—  treatment  of  wounds  of,  183 

—  M-ounds  of,  182 
Ai'terio-venous  aneurism,  187 
Arteritis,  254 

—  l)lastic,  254 

—  obliterative,  257 

—  septic,  254 

—  suppurative,  254 

—  syphilitic,  256 
j  Artery  forceps,  118 

j  Artificial  anus,  566 

Arthr.tis,  acute,  227 
,      —   chronic  strumous,  231 

—  —     rheumatoid,  236 

—  osteo,  236 
Aspiration  in  abscess,  23 

—  of  bladder,  663 

—  of  kidnev,  602 
Astragalus,  dislocation  of,  428 

—  fractinc  of,  446 
Atheroma,  255 
Atlo-axoid  disease.  530 
Atony  of  bladder,  612 
Atrophy  of  bone,  211 

—  —  muscle,  248 

—  —  testicle,  686 
Avcling's  transfusion  apparatus, 

112  ' 

Axillary  aiu-urism,  278 

—  artery,  ligature  of,  285 


Bacillvs,  S 
—    antliracis,  141 
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Bacillus  of  tubercle,  42 
Back,  injuries  of,  3o3 

—  sprains  of,  353 
BuL'teria,  8 

Baker's,   Morrant,  operation  on 
toug'uo,  465 

—  traeliLOtomy  tube,  512 
Balanitis,  638 

Bauds,  strangulation  by,  534 
Banks'  operation  fur  hernia,  552 
Base  of  skull,  fracture  of,  322 
Battey's  operation,  696 
Bedsores  in  spinal  injuries,  356 
Bellocq's  sound,  483 
Biceps  tendon,  rupture  of,  385 
Bladder,  aspiration  of,  663 

—  atony  of,  612 

—  calculus  of,  615 

—  cancer  of,  614 

—  diseases  of,  609 

—  extl■over^ion  of,  609 

—  foreign  bodies  in,  381,  381 

—  intiammation  of,  609 

—  irritability  of,  612 

—  malformations  of,  609 

—  paralysis  of,  612 

—  puncture  of,  663 

—  rupture  of,  377 

—  sacculated,  641 

—  in  spinal  injuries,  356 

—  stone  in,  615 

—  in  stricture,  641 

—  tubercular  disease  of,  613 

—  tumours  of,  614 

—  ulceration  of,  610 
Blood-tumours  of  scalp,  314 
Blood-vessels,  diseases  of,  254,  289 

—  injuries  of,  181,  188 
Boils,  308 

Bone,  abscess  of,  209 

—  atrophy  of,  211 

—  cancer  of,  222 

—  caries  of,  202 

—  cysts  in,  223 

—  diseases  of,  194 

—  fra<.'ture  oi',  154 

—  hypertrophy  of,  212 

—  inthinimation  of,  194 
• —    injuries  of,  154 

—  moUities  ossiuni,  215 

—  necrosis  of,  204 

—  jiulsatile  tumours  of,  222 

—  rickets  in,  213 

—  sarcoma  of,  220 


Bone,  sclerosis  of,  201 

—  struma  of,  212 

—  syphi'ls  of,  212 

—  tubercle  of,  212 

—  tumours  oi',  217 
Bow-legs,  712 

Bowel  {ace  Intestines). 
Brachial  artery,  aneurism  of,  187 

—  ligature  of,  285 
Brain,  abscess  of,  335 

—  compression  of,  320 
'      —   concussion  of,  324 

—  contusion  of,  330 

—  extravasation  of  blood  on, 

327 

I      —    iujiu-ies  of,  324 

j      —    intiammation  of,  334 

I      —    irritation  of,  331 

—  hernia  of,  336 

—  laceration  of,  330 

—  suppuration  in,  335 

—  topography  of,  333 
Brasdor's  operation,  270,  274 
Breast,  abscess  of,  698 

—  adenoma  of,  701 

I      —    adeno-tibroma  of,  701 

—  adeno-sai-coma  of,  702 

—  caucer  of,  705,  709 

—  cysts  of,  704 

—  cysto-sarcoma  of,  703 

—  chronic  mammary  glandu- 

lar tumour  of,  700 

—  diseases  of,  697 

—  excision  of,  709 

—  galactocele  in,  704 

—  inflammation  of,  697 

—  lobular  induration  of,  699 

—  neuralgia  of,  697 

—  sarcoma  of,  702 

—  tumours  of,  700 
Broad  ligament,  cysts  of,  692 

.   Bronchocele,  517 
i  Bruises,  105 

Bryant's  line,  418 

Bubo,  639 

Bunion,  254 

Burns  and  scalds,  106 

—  degrees  of,  106 

—  trealment  of,  108 
Bursa),  diseases  of,  252 

—  ])atelhe,  254 

—  semi-menibi'anosus,  251 
Bursitis,  253 
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Calculus  of  bladder,  615 
— •   in  female  bladder,  628 

—  of  kidney,  599 

—  of  prostate,  635 

—  salivary,  457 
— ■   in  urethra,  657 

—  urinar}',  607 
Calculous  pyelitis,  599 
Callaway's    test    for  dislocated 

sboukler,  389 
Callisen's  operation,  5-16 
Callous  ulcers,  31 
Callus,  157 

Cancellous  exostoses,  217 
Cancer  (.srr  Caiicinoma). 
Cancrum  oris,  456 
Carbolized  ligatures,  117 
Carbuncle,  309 
Carcinonia,  76 

—  acinous,  78 

—  adenoid,  82 

—  of  bladder,  614 

—  of  breast,  705,  709 

—  of  bone,  222 

—  colloid,  80 

—  columnar-celled,  82 

—  dissemination  of,  77 

—  eiicephuloid,  79 

—  epithelial,  80 
• —   hard,  78 

—  of  jaw,  475 

—  of  lip,  451 

—  medullar}-,  79 

—  of  nose,  491 

—  of  cesophag'us,  496 

—  of  penis,  668 

—  of  rectum,  593 

—  rodent,  455 

—  scirrhous,  78 

—  of  scrotum,  669 

—  soft,  79 

—  sphcroidal-ccllcd,  78 

—  squamous-celled,  80 

—  of  tesncle,684 

—  of  tongue,  463 

—  of  tonsil,  473 

—  trciitmenl  of,  82 

—  varieties  of,  77 

—  of  vulva,  688 
Caries,  202 

—  of  skull,  448 

—  of  vertei)r;e,  524 
Carotid  aneurism,  277 
Carotid  artery,  ligature  of,  282 


Carpus,  fracture  of,  414 

—  dislocation  of,  398 
Cartilaginous  tumours,  64 
Castration,  686 
Catarrh,  chronic  nasal,  485 

—  of  bladder,  611 
Catheters,  passage  of,  643 

I  Cautery,  actual,  in  ha;morrhago. 
i  117 

,  Cellulitis,  139 

Cephalhivmatoma,  314 
j   Cervical  vertebra;,  disease  of,  530 
j  Chancre,  48,  666 

Charbon,  140 

Charcot's  joint  diseafe,  239 
Cheeks,  diseases  of,  449 
Chest,  contusions  of,  359 

—  injuries  of,  359 

—  wounds  of,  361 
Chilblains,  307 
Chordee,  638 

Cicatrices,  dise  iscs  of,  105 
Circumcision,  605 
Cirsoid  aneurism,  298 
Clavicle,  dislocation  of,  386 

—  fracture  of,  400 
Clavus,  307 

Cleft  palate,  467 
Cline's  splints,  444 
Cloaca^  in  bone,  208 
Clove-hitch,  393 
Club-foot,  712 

Cocks'  operation  for  stricture,  654 
Cold  abscess,  22 

—  in  treatment  of  intlanuna- 
tion,  13 

Collapse  {sec  Shock). 
Colles'  fracture,  410 
Colloid  cancer,  80 
Colotomy,  546 
Comminuted  fracture,  155 
Compression  in  aneurism,  266 

—  ot  brain,  326 
Compound  dislocation,  176 

—  fracture,  165 
Concussion  of  brain,  324 

—  of  spinal  cord,  359 
Condvloma,  50 
Congenital  dislocations,  176 

'  —  hernia,  568 
I      —    syjdiilis,  55 

Contin\ious  sut\iro,  98 
I  Contractions  in  intestinal  obstruc- 
1  tiou,  536 
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Coutraotioii,  Dupuytren's,  252 
Coiitrecoup,  fracture  bj",  317 
Contusions,  lOo 

—  of  arteries,  181 

—  of  brain,  330 

—  of  chest,  359 

—  of  joints,  170 

—  of  muscles,  179 

—  of  nerves,  193 

—  of  scalp,  314 
Convulsions  in  head  injuries,  328, 

331 

Coracoid  process,  fracture  of,  404 
Cord,  spinal,  injuries  of,  354,  355 
Conis,  307 

Coronoid  process  of  jaw,  fracture 
of,  413 

—  of  ulna,  fracture  of,  413 
Coryza,  acute,  485 

—  clironic,  485 
Cowperitis,  639 

Cranial  nerves,  injuries  of,  324 

Cranio-tabes,  56 

Cranium  {see  Skull). 

Crepitus,  156 

Croup,  502 

Crutch-palsy,  169 

Curvature  of  spine,  ansrular,  527 

—  —        lateral,  519 
Cut  throat,  344 
Cylindrical  carcinoma,  82 
Cystic  disease  of  breast,  704 

—  —       kidney,  601 

—  —       ovary,  692 

—  —       testis,  673 
Cystitis,  acute,  610 

—  chronic,  611 
Cystocele,  691 
Cysts,  83 

—  atheromatous,  84 

—  blood,  85 

—  congenital,  80 

—  dentigerous,  477 

—  dermoid,  87 

—  exudation,  83 

—  hydatid,  87 

—  mucous,  84 

—  parasitic,  87 

—  proliferous,  86 

—  retention,  84 

—  sebaceous,  84 

—  serous,  85 


Deformities  of  nose,  492 

—  of  feet,  712  _ 
Delirium,  traumatic,  127 

—  tremens,  128 
Dentigerous  cysts,  477 
Deposits,  urinary,  603 
Depressed  fracture  of  skull,  317 
Dermoid  cysts,  87 
Diaphragmatic  hernia,  579 
Diathesis,  strumous,  43 

—  hiciTiorrhagic,  57 
Diflused  aneurism,  261 
Dilatation  of  stricture,  646,  647 
Diphtheria,  laryngeal,  502 
Dii-eot  inguinal  hernia,  571 
Dislocations,  172 

—  causes  of,  172 

—  extension  in,  175 

—  symptoms  of,  172 

—  manipulation  in,  174 

—  compound,  176 

—  treatment  of,  174,  176 

—  congenital,  176 

—  imreduced,  174 

—  special  {see  Special  Re- 

gions). 

— •   varieties,  172 
Displaced  hernia,  564 
Dissecting  aneurism,  261 
Dissection-wounds,  102 
Distal  ligature,  274 
Dorsalis  pedis  artery,  ligature  of, 

289 

Dorsum  ilii,  dislocation  on,  416 
Douche,  nasal,  487 
Drainage  tube,  96 
Drill-bone,  248 

Dugas'    test    for    dislocation  of 

humerus,  389 
Dupuytren's  contraction,  252 

—  sjdint,  445 

Dura  mater,  blood  beneath,  328 

—  fungus  of,  449 

—  inllammation  of,  334 


Eaii,  foreign  bodies  in,  339 

—  bleeding  from,  in  fractured 
skull,  323 

Ectopia  vesica^  609 

I'lczemaldus  ulcer,  32 

Elbow  joint,  dislocation  of,  395 

—  excision  of,  2  15 
Electrolysis  in  aneurism,  276 
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Electrolysis  in  stricture,  654 
Elephantiasis  scroti,  670 
• —    of  the  labium,  689 
Embolism,  fat,  169 
Emph3'sema,  surgical,  36-1 
Encephalitis,  334 
Eucephalocele,  448 
Encephaloid  cancer,  79 
Eiichoiulroma,  64,  219 
Eucj-stetl  hernia,  669 

—  h3'drooele,  673,  674 
Endarteritis,  25.5 
Euterectom}',  645 
Enterocele,  649 
Entero-epiplocele,  549 
Enterotomj',  545 
Epididymitis,  678 
Epiglottis,  wounds  of.  345 
Epilepsy,  trephining  in,  337 
Epileptiform  neuralgia,  303 
Epiphyses,  separation  of,  164,  434, 

438 

Epiphysitis,  230 
Epiploeele,  549 
Epiplo-enterocele,  549 
Epispadias,  609 
Epistaxis,  482 
Epithelioma,  80 

—  of  bone,  222 

—  of  lips,  451 

—  of  nose,  491 

—  of  oesophagus,  496 

—  of  penis,  668 

—  of  rectum,  693 

—  of  scrotum,  669 

—  of  tongue,  463 
Epulis,  474 
Erysipelas,  134 

—  cellular,  139 

—  cellulo-cutaucous,  137 

—  cutaneous,  136 

—  phlegmonous,  137 

—  siuiplc,  136 

Eamarch's  bandage  in  aneurism, 
269 

Excision  of  In-oast,  709 

—  of  joints,  244 

—  of  larynx,  515_ 

—  of  rectum,  595 

—  of  testicle,  686 

—  of  tongue,  465 
Exomphalos,  577 
Exo|ihthiihui('  goitre,  518 
Exostosis,  217 


Exostosis,  cancellous,  217 

—  compact,  218 

External  iliac  artery,  ligature  of, 
286 

Extravasation  of  blood  in  brain, 
327,  328_ 

—  of  urine,  656 
Extra-capsular  fracture  of  fenmr, 

433 

—  of  humerus,  405 
Extroversion  of  bladder,  609 
Eyelids,  injuries  of,  339 


Face,  injuries  of,  339 
Facial  artery,  ligature  of,  284 

—  carbuncle,  460 
Frecal  abscess,  556 

—  fistula,  566 
Faeces,  impaction  of.  533 
Fallojiian  tube,  diseases  of,  695 
False  joint,  161 

■ —    passage,  644 
Farcy,  148 

Fascia!,  diseases  of,  252 

—  contractions  of,  252 
Fat-embolism,  169 
Fatty  tumour.  63 
Fauces,  diseases  of,  472 
Female  genitals,  diseases  of,  687 

—  —     injuries  of,  381 

—  bladder,  stone  in,  628 
Femoral  aneurism,  280 

—  artery,  ligature  of,  287 

—  hernia,  573 
Femur,  dislocation  of,  415 

—  fracture  of,  430 

—  —  of  condyles  of,  438 
_        _    of  ncrk'of,  430 

_        _     of  shaft  of.  434 

—  —     of  trochantcrof,434 

—  separation  of  epiplivses  of, 
434,  438 

Fever,  hectic,  24 

—  intlanimatory.  10 

—  traumatic,  simple.  127 

—  —       septic,  132 

—  urethral,  645 
Fibro-cdlular  tumours.  62 
Filiroma.  62,  220 
Fibula,  fracture  of,  441 
Filaria  sanguinis  hominis.  670 
Fingers,  anij)utation  of.  724 
First  intention,  union  by,  90 
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Fissure  of  anus,  582 
Fistula,  25 

—  iu  alio,  589 

—  ficcal,  566 

—  recto-vag'inal,  690 

—  salivary,  3-lU 

—  urinary,  655 

—  vesieo-intcstiiial,  61-i 

—  vesico-vaginal,  690 
Flap  amputation,  722 
Flat-foot,  715,723 
Flexion  in  aneurism,  270 
Foot,  amputation  of,  725 

—  injuries  of,  i'iO,  iio 
Forceps,  artery,  118 
Forcipressure  in  liaimorrhage,  120 
Forearm,  amputation  of,  72-t 

—  fractures  of,  409 
Foreign  body  in  air-passages,  350 

—  in  bladder,  381,  384 

—  iu  ear,  339 

—  in  intestine,  533 

—  in  larynx,  350 

—  in  nose,  339 

—  iu  oesophagus,  349 

—  in  pharynx,  349 

—  in  rectum,  380 

—  in  trachea,  351 

—  in  urethra,  381,  384 

—  in  vasina,  381 
Fractures,  154 

—  causes  of,  154 

—  compound,  165 

—  complications  of,  168,169,170 

—  crepitus  in,  156 

—  \vith  dislocation,  168 

—  general  pathology  of,  154 

—  greenstick,  155,  400 

—  inaluuited,  164 

—  signs  of,  155 

—  special  (.src  RErnoxs). 

—  treatment  of,  159 

—  union  of,  157 

—  ununited,  161 

—  varieties  of,  154 

—  vicious  union  of,  164 
Fruund's  operation,  (19(1 
Fungus  of  dura  mater,  449 
Furunculus,  308 
Fusiform  aneurism,  259 


Gag,  Smith's,  409 
Galactocclu,  704 


Gall-bladder,  rupture  of,  368 

—  stones,  passage  of,  533,  539 
Ganglion,  249 

Gangrene,  34 

—  causes  of,  35 

—  (li'y,  39 

—  from  constriction,  169 

—  from  ergotism,  36 

—  from  obliteration  of  artery, 

36 

—  hospital,_139 

—  moist,  35 

—  senile,  39 

—  signs  of,  37 

—  traumatic,  38 

—  treatment  of,  37 

—  of  l)owel  in  hernia,  560 

—  varieties  of,  37 
Gastrostom)',  499 
Gastrotomy,  498 

Genital  organs,  diseases  of,  664 

—  —         injuries  of,  384 

—  —     female,  diseases  of, 

687 

—      —    injuries  of,  381 
Genu  valgum,  711 

—  varum,  712 

Gland  disease,  strumous,  300 
Glanders,  148 
Glandular  tumour,  68 
Gleet,  637 

Glenoid  cavit}',  fracture  of,  404 
Glioma,  72 
Glossitis,  459,  460 
Glottis,  ccdema  of,  501 

■ —    scalds  of,  348 
Gluteal  aneurism,  279 
Goitre,  517 

—  acute,  519 
Gonorrha^a,  636 

—  complications  of,  638 
Gonorrhceal  conjunctivitis,  639 

—  sclerotitis,  640 
Gordon's  splints,  412 
Gouty  ])lilcbitis,  292 
Greenstick  fracture,  155,  400 
Gumboil,  474 

Guuimata,  52 

Gums,  diseases  of,  473 

Gustato  ry  nurvc,  division  of,  464 


II.hmatocelt;,  670 
Iliemato-kolpos,  690 
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Iliumato-metra,  690 

—  -salpinx,  690,  696 
Hirmatoma  of  labium,  381 

—  of  scalp,  'Hi 
IIa;maturia,  630 
Hemothorax,  364 
IIoematopiKL'a,  362 
Haniiopliilia,  57 
HLcraorrhaKe,  109 

—  arterial,  112 

—  capillary,  124 

—  efiects  of,  110 

—  intermediary,  121 

—  internal,  110 

—  natural  arrest  of,  112 

—  parenchymatous,  110 

—  primary',  112 

—  reactionary,  121 

—  recurrent,  121 

—  secondary,  122 

—  surgical,  arrest  of,  115 

—  treatment  of,  110,  112 
■ —    venous,  124 

Hromorrhag-io  diathesis,  5" 
Hnimorrhoids,  584 
Hand,  amputation  of,  724 

—  injuries  of,  386 
Hare-lip,  451 

Hart's  method  of  flexion,  270 
Head,  injuries  of,  314 
Healing  by  first  intention,  90 

—  by  granulation,  93 

—  lij  second  intention,  93 

—  ]n-ocess  of,  88 

—  hy  tliird  intention,  94 

—  under  a  scab,  94 
Heart,  injuries  of,  362 
Hectic  foyer,  24 
Hernia,  547 

—  causes  of,  548 

—  cerebri,  336 

—  cougenital,  568 

—  diaphragmatic,  579 

—  displaced,  504 

—  femoral,  573 

—  incarceriitod,  565 

—  infantile,  569 

—  iulliimed,  566 

—  iugniual,  567 

—  into  I'unicular  process,  5(i9 

—  intci'nal,  524 

—  iri'cdiu'ible,  552 

—  laliial,  567 

—  Litlrc's,  555 


Heniia,  lumbar,  580 

—  of  lung,  365 

—  obstructed,  505 

—  obturator,  578 

—  perineal,  580 

—  phrenic,  579 

—  pudendal,  580 

—  radical  cure  of,  552 

—  rarer  forms  of,  580 

—  reducible,  550 

—  reduction  of,  550 
I      —    sac  of,  549 

—  scrotal,  567 
I      —    sciatic,  580 

—  strangulated,  554 

—  taxis  in,  557 

—  of  testis,  681 

—  umbilical,  577 

—  ventral,  580 
Herniotomy,  558 
Hey's  amputation,  726 
Hilton's  method  of  opening  an 

abscess,  22 
Hip-joint,  amputation  at,  724 

—  disease  of,  234 

—  dislocation  of,  415 

—  excision  of,  246 
HodgUin's  disease,  301 
Holt's  operation,  647 
Horny  growths,  67 
Hospital  gangrene,  139 
Housemaid's  knee,  254 
Humerus,  dislocation  of,  388 

j      —    fracture  of,  404_ 

Hunter's  operation,  271 

Hydatid  cyst,  87 
I  H'ydrcncephalorcle,  418 
I  Hydrocele,  670 
I      —    congenital,  673 
'      —    encysted,  673 
!      —    infantile,  673 
i      —    of  the  spermatic  cord.  074 
'  Hydro-ncphrosis.  598 

HVdropholna,  148 

Hydrops  articuli,  225 

Hydrosalpinx,  695 

Hymen,  imperforate,  690 

Hyoid  b  ine,  dislocation  of,  346 
■_    fractm-o  of,  346 
I  Hypertrophy  of  bono,  212 
'      ■—    of  muscle.  248 

—  of  prostale,  633 

—  of  tonsil.  472 
Hysterectomy,  696 
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Ichthyosis  of  tongue,  460 
Iliac  arteries,  ligature  of,  286 
Impni:tion  of  ficoes,  533 
Imperforate  iimis,  580 

—  hymen,  690 
Impermeable  stricture,  6-11,  646 
Incarcerated  hernia,  565 
Incontinence  of  urine,  629 
Infantile  hernia,  569 

—  hydrocele,  673 

—  syphilis,  55 
Infective    processes   in  wounds, 

diseases  due  to,  130 
Inflammation,  1 

—  acute,  1 

—  causes  of,  5 

—  chronic,  16 

—  fever  in,  10 

—  infective,  11 

—  minute  changes  in,  2 

—  process  of,  1 

—  septic,  11 

—  signs  and  symptoms  of,  9 

—  terminations  of,  2 

—  theory  of,  5 

—  treatment  of,  12 

—  varieties  of,  11 
Inflammatory  delirium,  128 

—  fever,  10 
Ingrowing  toe-nail,  313 
Inguinal  aneurism,  279 

—  hernia,  567 
Injinies,  general  pathology  of,  88 
Insect  stings,  104 
lutention,  union  by  first,  90 

—         —       second,  93 
Intercostal  artery,  wounds  of,  363 
Internal  strangulation,  534 
Interiud  urethrotomv,  648 
Interrupted  suture,  97 
Intestinal  obstruction,  533 
Intestines,  surgical  diseases  of,  533 

—  foreign  bodies  in,  533 

—  rupture  of,  368,  369 

—  strangubition  of,  534.  560 

—  suture  of,  372 

—  wounds  of,  371 
Intraonpsularfracturc  of  femur, 430 

—  humerus,  405  i 
Intracranial  hauncu'rhage,  327  j 

—  inflammation,  334 

—  siqipuration,  335  ' 
Intu'isiisceptinn,  534 

Iritis,  syphilitic,  51 


Irreducible  hernia,  552 
Irritable  bladder,  612 

— •    ulcer,  32 
Ischiatic  hernia,  580 
Ischio-rcctal  abscess,  588 
Ivory  exostosis,  218 


Jaw,  abscess  of,  474 

—  closure  of,  475 

—  diseases  of,  473 

—  dislocation  of,  342 

—  excision  of,  479,  481 

—  fracture  of,  341 

—  necrosis  of,  476 

—  subluxation  of,  344 

—  tumours  of,  477,  480 
Jobert's  suture,  373 
Joints,  ankylosis  of,  241 

—  Chai'cot's  disease  of,  239 

—  contusions  of,  170 

—  diseases  of,  223 

—  dislocations  of,  172 

—  excision  of,  244 

—  loose  bodies  in,  239 

—  injuries  of,  170 

—  neuralgia  of,  243 

—  rheumatoid  arthritis  of,  230 

—  sprains  of,  171 

—  strumous  disease  of,  2'U 

—  wounds  of,  176 


Kelotomy,  558 

Kidney,  aspiration  of,  602 

—  abscess  of,  597 

—  calculus  of,  599 

—  cysts  of,  601 

—  surgical  diseases  of,  595 

—  excision  of,  602 

—  inflammation  of,  595 

—  injuries  of,  368 

—  operations  on,  602 

—  rupture  of,  368 

—  strumous,  600 

—  tuberculous,  (iOO 

—  tumours  nf,  601 

—  wounds  of,  3'i8 
Knee,  dislocations  of.  427 

—  excision  of,  247 
Knock-Uni'o,  7 1 1 
Kyphosis,  523 
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Laiuum,  atsoess  of,  688 

—  adhesiou  nf,  687 

—  cysts  of,  688 

—  elephantiasis  of,  689 

—  epithelioma  of,  688 

—  haDmatoraa  of,  38 L 

—  tumom-s  of,  688 
Laceration  of  brain,  330 
Laparotom}',  543 
Lardaoeous  disease,  25 
Laryngitis,  500 

—  acute,  500 

—  clironie,  501 

—  membraneous,  502 

—  ledematous,  501 
Larjugotomy,  513 
Laryngo-tracheotomy,  5 1 4 
Laryux,  contusions  of,  346 

—  disease  of  500 

—  extirpation  of,  515 

—  foreign  bodies  in,  350 

—  fractures  of,  347 

—  inflammation  of,  500 

—  injuries  of,  346 

—  syphilis  of,  504 

—  tubercle  of,  504 

—  tumours  of,  505 
Lateral  curvature  of  spine,  519 
Lateral  lithotomy,  622 
Leg,  am])utation  of,  724 

—  fracture  of  bones  of,  441 
Lerabert's  suture,  373 
Leucoplakia,  460 
Ligature  in  aneurism,  270 

—  of  arteries,  281 

—  dangers  of,  272 

—  distal,  274 

—  double,  275 

—  in  hirmorrhaoc,  117 

—  Hunterian,  271 

—  rules  for,  281 

—  secondary  hivmorrlinge  after, 
272 

Lightning  stroke,  109 
Lingual  artery,  ligature  of,  283 
Lipoma,  63,  220 
I,i]]omii  nasi,  482 
Lips,  adenoma  of,  450_ 
■ —    cai'buncle  of,  450 

—  chancre  of,  4.51 

  —  diagnosis  of,  451 

—  cysts  of,  451 

—  diseases  of,  440 

—  epithelioma  of,  451 


Lips,  fissures  of,  450 

—  herpes  of,  449 

—  hy]iertro])liy  of,  450 

—  malformations  of,  451 

—  na,*vus  of,  450 

—  tumoiu's  of,  450 
■ —    ulcers  of,  450 

Lisfranc's  amputation,  726 
Lister's  abdominal  tourniciuet,  2i'  S 
Listen's  splint,  436 
Litliic  acid  deposits,  604 
Lithotomy,  622 

—  lateral,  b22 

—  niedinn,  627 

—  supra-pubic,  628 
Lithotrity,  619 
Littre's  hernia,  555 

—  operation,  581 
Liver,  rupture  of,  368 
Locked  jaw,  151 

Loose  bodies  in  joints,  239 

—  —     in  bursa',  253 

—  —    in  ganglia,  250 
Lordosis,  524 

Lower  extremity,  injuiies  of,  414 
Lumbar  abscess,  526 

—  colotomy,  546 
Lung,  hernia  of,  365 

—  laceration  of,  361 

—  prolapse  of,  365 

—  wounds  of,  362 
Lupus  erythematosus,  312 

—  vulgaris,  311 
Lymph-scrotum,  670 
Lymphadenitis,  300 
Lymphadenoma,  301 
Lymphangioma,  67 
Lymphangitis,  298,  639 
Lymphatic  fistula,  300 

■—    varix,  299 
Lymphatics,  diseases  of,  298 
Lymplio-sarcoma,  72,  302 

Mackoolossia,  459 

Midignant  pustule,  140 

:Mammary  gland  {see  Hueast'). 

;Manii)ula"tion  in  aneurism,  275 
—         —  disliication,  174 
_         _       _  of  hip.  421 
  —      —  of  shoul- 
der, 392 

^lanninii's  splint,  440 
Jlastilis^  699 


INDEX. 


737 


Meckel's  ganglion,  excision  of,  305 
Median  lithotoni}-,  627 
Mediastinal  abscess,  361 
Mednllavy  cancer,  79 
Melanotic  sarcoma,  72 
Membraneons  lar)-ngitis,  502 
Meningeal  arterj-,  rnpture  of,  328 
Meningitis,  33-1 
Meningocele,  4-18 
^lercurial  teeth,  57 
Metastatic  abscess,  146 
Micrococci,  8 
Milk  cysts,  704 
Mixed  calculus,  609 

—  sarcoma,  76 
Mollities  ossium,  215 
MoUuscum  ribrosuin,  63 
Morbus  coxic  (.s-rc  Hii>  Disease). 
Mortification,  34 

Mouth,  diseases  of,  449 
Mucous  cysts,  84 

—  membranes,  syphilitic  af- 

fections of,  51 

—  tubercles,  51 

—  tumours  {see  Myxoma). 
Mulberry  calculus,  608 
Slumps,  516 

Muscles,  atrophy  of,  248 

—  contusions  of,  179 

—  degenerations  of,  248 

—  discuses  of,  248 

—  gunnnata  in,  248 

—  hypertrophy  of,  248 

—  intlammation  of,  218 

—  injuries  of,  179 

—  ossitication  of,  248 

—  rupture  of,  180,  385,  414 

—  sprains  of,  385 

—  tumours  of,  249 

—  wounds  of,  180 
Muscle-tumours,  67 
Myeloid  sarcoma,  75 
Myoma,  67 
Myxoma,  05 


Njevus,  296 

capillary,  296 

—  venous,  297 
Wares,  plu.;;-.i;ing  tlie,  483 
Nails,  diseases  of,  313 

—  imrrowing,  313 
Nasal  boiu's,  fracture  of,  340 

—  tatarrli,  485 


Nasal  cavitj',  examination  of,  484 

—  douche,  487 

—  polypi,  489 

• —    specula,  484 

—  spray,  487 

—  tumours,  491 
Naso-pharyng-eal    tumours,  490, 

493 

Neck,  injuries  of,  344 

—  wounds  of,  344 
Necrosis,  204 

—  of  jaw,  476 

—  of  nasal  bones,  488 

—  phosphorous,  476 

—  quiet,  208 
of  skull,  448 

Xecdles,  acupressure,  120 

—  palate,  469 

—  surgical,  97 
jSfelaton's  line,  418 

—  splint,  412 

—  operation,  490,  545 
Nephrectomy,  602 
Nephritis,  595 

—  simple  interstitial,  596 

—  suppurative  or  septic,  597 
Nepliro-lithotomy,  602 
Neplirorraph}-,  603 
Neplirotomy,  602 
Nerve-stret'ching,  304 

—  suturing,  191 
Nerves,  compression  of,  192 

—  contusion  of,  193 

—  degeneration  of,  189 
\      —    diseases  of,  302 

—  foreign  bodies  in,  193 

—  injuries  of,  189 

—  rupture  of,  192 

—  tunioiu's  of,  305 

—  wounds  of,  189 
Nervous  trainnatic  delirium,  128 
Neuralgia,  303 

—  of  lircast,  607 

—  e])ileptiform,  303 

—  of  joints,  243 
^—    of  testiclo,  686 

Nein-ectomy,  304 
Neuritis,  302 
Neuroma,  67 
Neurotomy,  304 
Nodes,  197 
Nciiua,  689 

JS'ose,  diseases  of,  182 

—  foreign  bodies  in,  339 

.■5  n 
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Nose,  fracture  of  bones  of,  340 

—  polj'pus  of,  489 

Ohltque  inguinal  hemia,  567 
Obstructed  hernia,  565 
Obstruction  of  intestine,  533 
Obturator  liernia,  578 
Occipito-atloid  disease,  530 
ffidema  glottidis,  501 

—  solid,  291 
ffisophagotoray,  352 
CEsopliagus,  cancer  of,  466 

—  diseases  of,  494 

—  foroig-n  bodies  in,  349 

—  injuries  of,  348 

—  rupture  of,  348 

—  stricture  of,  496 

—  wounds  of,  348 
Ogston's  operation,  711 
Olecranon,  fracture  of,  412 
Omphalocele,  577 
Onychia,  308 
Oophorectomy,  696 
Operations,  treatment  of  patient 

before  and  after,  100 
Ophthalmia,  gonorrheal,  639 
Opisthotonos,  152 
Orbital  anoiuism,  277 
Orchitis,  simple,  678,  680 

—  strumous,  680 

—  syphilitic,  682 

—  tubercular,  680 
Orthopa'dic  surgery,  709 
Os  cab-is,  fracture  o_f,  446 
Osseous  tumours,  65 
Osteitis,  200 
Osteo-arthritis.  236 
Osteo-malacin,  215 
Osteo-niyelitis,  198 
Osteo-sclerosis,  201 
Osteoma,  65,  217 
Osteophytes,  238 
Osteoplastic  osteitis,  201 
Osteo-sarcoma,  220 
Osteotouiy,  711 
Ovarian  drojjsy,  092 

—  tumours,  092 
Ovariotomy,  094 
Oxalate  of  lime  calculi,  608 

—  deposits,  605 
Ozo'ua,  491 


Painful  subcutaneous  tumours, 
62 

Palate,  cleft,  467 

—  diseases  of,  467 

—  operation  for  closure  of, 
468 

Palm,  needle  in  the,  385 

—  wounds  of,  385 
Palmar  arch,  wounds  of,  385 

—  fascia,  contraction  of,  252 
Papilloma,  67 

Paracentesis  abdominis,  375 

—  of  pericardium,  366 

—  of  pleura,  365 
Par.aphiraosis,  664 
Paronychia  tendinosa,  251 
Parosteal  sarcoma,  221 
Parotid  gland,  diseases  of,  516 

—  tumours  of,  516 
Parotitis,  516 
Parrot's  nodes,  56 
Patella,  bursa  over,  254 

—  dislocation  of,  426 

—  fracture  of.  438 
Pelvis,  fracture  of.  375 

—  injuries  of.  375 
Penetrating  wounds  of  abdomen, 

370 

_  —      chest,  361 

Penis,  amputation  of,  669 

—  diseases  of,  664 

—  epithelioma  of,  668 

—  injuries  of,  384 

—  ligature  of,  384 

—  venereal  sores  on,  48.  666 
Pei-forating  ulcer  of  foot.  306 
Pericardium,  incision  of,  366 

—  injuries  of.  362 

—  tapping,  36() 
Perineal  abscess.  054 

—  fistula,  655 

—  hernia,  580 

—  section,  652 
Pcrinephritic  abscess,  597 
Perineum.  ru]itm-e  of,  382 
Periosteal  abscess,  195 

—  node.  197 

—  sarcoma.  221 
Periostitis,  195 

—  acute.  195 

—  chronic.  197 

—  diffuse.  195 

—  infective.  195 
[     —   simple,  195 
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Periprostatif  abscess,  632 
Peritoneum,  intiammation  of,  371 

—  injuries  of,  367 

—  laceration  of,  367 
Peritonitis,  traiuiiatic,  37-1 
Phagedenic  eliancre,  668 

—  ulcer,  31 
Phalanges,  dislocation  of,  399 

—  fracture  of,  41 1 
Phar3'ngeal  abscess,  49'5 
Pharyngitis,  491: 
Pharyugotomy,  352 
Pharynx,  bums  of,  348 

—  diseases  of,  494 

—  foreign  liodies  in,  349 

—  injuries  of,  348 

—  stenosis  of,  495 

—  tumours  of,  495 
Phimosis,  664 
Phlebitis,  292 

—  adhesive,  292 

—  suppurative,  293 
Phlebolithes,  290 
Phlegmasia  dolens,  291 
Phleguionous  erysipelas,  137 
Phosphatic  calculi,  608 

—  deposits,  605 
Phosphorous  necrosis,  476 
Phrenic  hernia,  579 
Piles,  584 

Pii-ogott"s  amputation,  725 
Pleura,  incision  of,  366 

—  injury  of,  361 

—  tapping,  365 
Pleurosthotonos,  152 
Pneumothorax,  364 
Pncuraoioiny,  366 
Poisoned  woimds,  102 
Polypus  of  bladder,  614 

—  of  nose,  489 

—  of  rectum,  591 
Popliteal  aneurisiu,  280 
Port-wine  marks,  297 
Post-mortem  wounds,  102 
Post-pliaryngeal  abscess,  495 
Pott's  disease  of  spine,  524 

—  fracture,  442 

—  pud'y  tumour,  316 
Prepuce,  operations  on,  666 

—  dilatation  of,  666 

—  slitting  of,  cm 
Pressure  in  lifcmorrhago,  116 

—  in  aneiu'ism,  2613 
Priapism,  356 


Primary  union  of  wounds,  90 
Prolapse  of  rectum,  583 
Prostate,  abscess  of,  632 

—  calculi  of,  635 

—  diseases  of,  682 

—  enlargcmerit  of,  633 

—  inflammation  of,  632 

—  malignant  disease  of,  635 

—  retention  of  urine  in  en- 

larged, 661 

—  tubercle  of,  635 
j  Prostatitis,  632 

[  Pruritus  aui,  581 

)  Psamnioma,  72 

I  Psoas  abscess,  526 

i  Pubes,  dislocation  on,  420 

Pudenda,  injuries  of,  381 

Pulleys  in  dislocation,  175,  393, 
424 

Pulpy  degeneration  of  joints,  231 
Pulsatile  tumours  of  bone,  222 
Punctured  fracture  of  skull,  319 

—  wounds,  102 
Puncture  of  bladder,  663 
Pus,  characters  of,  20 

—  varieties  of,  20 
Pustule,  malignant,  140 
Putrefaction,  as  a  cause  of  iuflain- 
mation,  6 

—  prevention  of,  in  wounds, 
98 

Pyajmia,  143 
j  Pyelitis,  596 
Pyelo-nephritis,  596 
Pyo-nephrosis,  598 
Pyo-salpinx,  695 


Quiet  necrosis,  208 
Quinsy,  471 


Radiai^  artery,  ligature  of,  285 
Radical  cure  of  hernia,  552 
Radius,  dislocation  of,  396,  398 

—  fracture  of,  409 
Railway  spuie,  359 
Ranula,  457 
Rarefying  osteitis,  201 
Raynauil's  disease,  40 
Roa(.'tion  after  shock,  126 

—  of  degeneration,  191 
Rectocole,  691 
Rcctu-vagiual  listula,  690 
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Rectum,  cnucer  of,  593 

—  diseases  of,  580 

—  excision  of,  595 

—  fissure  of,  582 

—  foreign  bodies  in,  380 

—  injuries  of,  380 

—  malformations  of,  580 

—  malignant  stricture  of,  593 

—  polypus  of,  591 

—  prolapse  of,  583 

—  stricture  of,  592 

—  syphilis  of,  592 

—  lilcer  of,  582 

—  villous  tumour  of,  592 
Eeduction  "  en  masse,"  o6-i 
Eenal  calculus,  599 

—  colic,  599 

—  hwrnaturia,  631 

Eepair,  process  of,  in  fractures, 
157 

—  in  wounds,  88 
Resection  of  joints,  244 
Residual  abscess,  23 
Retained  testis,  686 
Retention  of  urine,  659 
Retro-pharyngeal  abscess,  495 
Rhagades,  50 
Rheumatoid  arthritis,  236 
Rhinitis,  485 
Rhinoliths,  489 
Rhinoscopy,  484 
Ribs,  fracture  of,  359 
Rickets,  213 
Rider's  bone,  248 
Risus  sardonicns,  152 
Rodent  ulcer,  455 
Rouge's  operation,  491 
Rupia,  50 

Rupture  of  abdominal  viscera, 

—  of  aneurism,  262,  204 

—  of  artery,  181 

—  of  bladder,  377 

—  of  lu-ethra,  379 


Sac  of  hernia,  549_ 

—  nnenrisiii,  258 
Sacculated  bbubler,  641 
Salivary  calculus,  457 

—  listubi,  340 

—  glands,  atfcctiou  of,  516 
Siilinngilis,  ()95 
Saiira'iuia,  133 

Sarcoma,  70 


Sarcoma,  alveolar,  72 

—  of  bone.  220 

—  of  breast,  702 

—  giant-celled,  75 

—  melanotic,  72 

—  mixed-celled,  76 

—  myeloid,  75 

—  osteo,  220 

—  round-colled,  71 

—  spindle-celled,  73 
Sayre's  jacket,  529 

Scab,  healuig  under,  90,  94 

Scalds,  106 

Scalp,  abscess  of,  447 

—  cellulitis  of,  447 

—  contusion  of,  314 

—  diseases  of,  447 

—  erysipelas  of.  447 

—  hannatoma  of,  314 

—  intiaraniation  of,  315 

—  injuries  of,  314 

—  sehaceous  cysts  of,  447 

—  tumours  of,  449 

—  wounds  of,  315 
Scapula,  fractures  of,  403 
Sciatic  notch,  dislocation  into,  418 
Scirrhous  carcinoma,  78 

—  of  breast,  705 
Schroeder's  operation,  696 
Sclerosis,  201 
Scoliosis,  519 
Scorbutic  ulcers,  33 
Scrofula  (.w  e  Stkuma). 
Scrotum,  diseases  of.  669 

—  epithelioma  of,  669 

—  o'dema  of,  670 

—  elephantiasis  of.  670 

—  erysipelas  of.  670 

—  injuries  of,  384 
Sebaceous  cysts,  84 

—  deep,  of  neck,  458 

—  on  scalp,  44/ 

Second  intention,  licaling  by,  93 
Senile  gangrene.  39 
Separation  of  epiphyses,  164 
Septic  processes  in  wounds,  disease 
due  to,  129 

—  tramnatic  fever,  132 

—  infection,  142 

—  intoxication,  133 
SepticaMuia.  142 

Septum  nasi,  deflection  of,  492 

—  diseases  of.  491 

—  injuries  of,  340 
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Septum    nasi,  malformatiou  of, 
492 

Sequestrotoray,  209 
Sero-cystic  disease  of  breast,  703 
Serous  cysts,  85,  704 
Shock,  12.5 

Shoulder,  amputation  at,  723 

—  compound   dislocation  of, 

395 

—  dislocation  of,  388 

—  excision  of,  244 
Sinus,  25 

Skin,  surgical  diseases  of,  306 

—  g-raftin-,  29 
Skull,  caries  of,  448 

—  contusions  of,  316 

—  diseases  of,  447 

—  fracture  of,  317 

_      _      of  base  of,  322 

—  injuries  of,  316 

—  necrosis  of,  448 

—  trephining-  the,  337 

—  tumours  of,  449 
Sloughing  phiigedicna,  31 

—  ulcer,  30 
Smith's  gag,  469 

—  needles,  469 
Snake  bites,  104 
Soft  sore,  666 
Sounding  for  stone,  617 
Spauton's  operation,  552 
Spasm  of  tlie  icsopliagus,  496 

—  of  tlie  urethra,  640 
Spasmodic  sirieture,  640 
Spaying,  696 

Spermatic  cord,  diseases  of,  669 

—  —   hydrocele  of,  674 

—  —    tumours  of,  676 

—  —  varicocele  of,  675 
Sphacehis,  34 

S])ii'a  liandngo,  551 

Spina  l)itida,  531 

Spinal  cord,  injuries  of,  354,  355 

S])iue,  caries  of,  524 

—  concussion  of,  359 

—  auguhir  curvature  of,  527 

—  lateral  curvature  of,  519 

—  diseases  of,  519 

—  dislocation  of,  354 

—  fract\ I  re-dislocation  of,  354 

—  fractui'cs  of,  354 

—  injin-ies  of,  353 

—  I'ott's  disease  of,  524 

—  railway,  359 


Spine,  sprains  of,  353 

—  wounds  of,  354 
Spleen,  rupture  of,  368 
Sponge-grafting,  29 
Spontaneous  aneurism,  258 
Sprains,  171,  384,  414 
Staphyloraphy,  468 
Stasis  in  intlammation,  3 
Stemo-mastoid  muscle,  contrac- 
tion of,  710 

—  division  of,  710 
Sternum,  fracture  of,  360 
Stitf-joint,  241 

Stings  of  insects,  104 

—  of  serpents,  104 
Stomach,  rupture  of,  368 

—  opening  the,  499 
Stomatitis,  456 

Stone  (.«r  Calculus). 
Strangulated  hernia,  554 
Strangulation,  internal,  534 
Stricture  of  oesophagus,  496 

—  of  intestines,  536 

—  of  pharynx,  495 

—  of  rectum,  692 

—  of  urethra,  640 
Stromeyer's  cushion,  409 
Struma,  43 
Strumous  glands,  300 

—  testicle,  680 

—  ulcer,  32 
Sub-astragaloid  dislocation,  429 
Sub-claviau  aneurism,  276 

—  artery,  ligature  of,  284 
Sub-clavicular  clislocatiou,  391 
Sub-coraci)id  dislocation,  389 
Subcutaneous  wounds,  104 
Sub-gleiioid  dislocation,  390 
Sub-iiyoid  pharyngotomy,  515 
Sul>-lingual  cysts,  457 
Sub-spinous  dislocation,  390 
Suppression  of  urine,  601 
Suppuration,  17 

—  dilfuse,  23 
Suture-catcher,  469 
Sutures,  97 

—  continuous,  98 

—  interrupted,  98 

—  .Tobert's,  373 

—  Lembert's,  373 
Symo's  amputation,  725 

—  operation  for  anetn-ism,  278 

—  —  for  stricture,  C51 
Synovitis,  acute,  223 
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Synovitis,  clivoiiic,  225  • 

—  strumous,  231 
Syphilis,  46 

—  boue  disease  m,  56 

—  congeuitrtl,  55 

—  primary,  48 

—  secondary,  49 

—  tertiary,  51 

—  in  tongue,  464 

—  treatment  of,  53 
Syphilitic  iritis,  51 

—  gumniata,  52 

—  teeth,  57 

—  ulcei's,  33 


Talipes,  712 

—  calcaneus,  715 

—  cavus,  714 

—  equinus,  713 

—  valgus,  715 

—  varus,  714 
Tapping  abdomen,  375 

—  hydrocele,  672 

—  pericardium,  366 

—  pleura,  365 
Tarsotomy,  718 
Tarsus,  fracture  of,  445 
Taxis,  557 

Teale's  amputation,  723 
Teeth,  mercurial,  57 

—  syphilitic,  57 
Temporal  artery,  ligature  of,  284 
Tendons,  injuries  of,  179 

—  diseases  of,  249 

—  dislocation  of,  180 

—  division  of,  717 

—  rupture  of,  181 

—  wounds  of,  ISO 
Teno-synovitis,  249 
Tenotomy,  717 
1'estis,  atrophy  of,  686 

—  diseases  of,  669 

—  encysted  hydnicele  of,  673 

—  excision  of,  686 

—  inlliiniuiaticm  of,  678,  680 

—  injuries  of,  384 

—  malignant  disease  of,  681 

—  neuralgia  of,  68() 

—  retained,  ()8() 

—  sypliilis  of,  682 

—  tuliercle  of,  (580 
Tetanus,  151 


Tliigh,  amputation  of,  724 
Thomas'  splint  for  knee,  227 

—       ■  —     hip,  226 
Thorax,  injuries  of  (■«■(■  Chest). 
Thrombosis,  289 
Thrush,  456 

Tluunb,  amputation  of,  724 

—  dislocation  of,  399 
Thyroid  body,  diseases  of,  517 

—  foi-am'en,  dislocration  into, 
418 

Thyrotomy,  515 
I  Tibia,  fracture  of,  441 
!  Tibial  arteries,  lig.ature  of,  288 

Tic  convulsive,  306 
I  Toe-nail,  ingrowing,  313 

Toes,  amputation  of,  726 

Tongue,  diseases  of,  458 

—  abscess  of,  459 

—  epithelioma  of,  463 

—  excision  of,  465 

—  gumma  of,  464 

I  —  hypertrophy  of,  459 
]      —    inflammation  of,  459 

—  non-dirt'erentiation  of,  458 
j      —    syphilis  of,  464 

—  tumours  of,  464 

—  ulcers  of,  460 
Tongue-tie,  458 
Tonsil,  diseases  of,  471 

—  excision  of,  472 

—  hvpertroph\-  of,  472 
Tonsillitis,  471 

Torsion  of  arteries,  119 
Torticollis,  709 

Trachea,  foreign  bodies  in,  351 

—  rupture  of,  346 

—  wounds  of.  345 
Tracheotomy,  508 
Transfusion  of  blood,  1 1 1 
Traumatic  aneurism,  186 

—  delirium,  127 

—  fever,  127 

—  gangrene.  38 
Trephining  bone,  211 

—  skull,  337 

—  s])ine,  358 
Trusses,  551 
Tubercle,  41 

—  structure  of,  41 

—  in  bone,  212 

—  bacillus.  42 
Tubercles,  mucous.  51 
Tuberculosis,  41 
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Tumours,  58 

—  of  bladder,  6U 

—  of  bone,  217 

—  classitifiitiou  of,  01 

—  developnieut  of,  59 

—  dissemination  of,  61 

—  of  kidneys,  601 

—  of  nerves,  30.3 

—  of  tongue,  464 

—  varieties  of,  62 


Ulcekatiox,  26 
Ulcers,  28 

—  anal,  582 

—  callous,  31 

—  clironie,  31 

—  eczematous,  32 

—  ccdematous,  30 

—  exuberant,  29 

—  fungous,  29 

—  gouty,  33 

—  heallug,  29 

—  intiamed,  30 

—  ii'ritable,  32 

—  phagedasnic,  31 

—  rodent,  455 

—  scorbutic,  33 

—  simple,  29 

—  slougliing,  30 

—  strumous,  32 

—  syphilitic,  33 

—  varieties  of,  28 

—  varicose,  32,  295 
Ulna,  dislocation  of,  396 

—  fractui-e  of,  409,  412 
Ulnar  artery,  ligature  of,  285 
Umbilical  hernia,  577 
Ungual  exostosis,  21S 
Union  of  wounds,  88 
irnroducnd  dislocations,  174,  176 
iruunited  fracture,  Kit 

Upper  (!xtremity,  injiu-ies  of,  384 
Uranoplasty,  470 
Urates,  603 

Ureter,  dilatation  of,  641 
Urethra,  calculus  in,  657 
-    dilatation  of.  616 

—  diseases  of,  636 

^    foreign  Ijody  in.  381,  38 1 

—  inllanimation  (jf,  636 

—  injury  of,  370 

—  rupture  of,  379 


Urethra,  stricture  of,  640 

—  tumours  of,  658 
Urethritis,  636 
Urethrotomy,  external,  650 

—  internal,  648 
Uric  acid  calculi,  608 

—  deposits,  605 
Urinary  abscess,  654 

—  calculus,  603,  607 

—  deposits,  603 

—  fistula,  655 

—  organs,  diseases  of,  595 
Urine,  extravasation  of,  656 

—  incontinence  of,  629 

—  retention  of,  659 

—  suppression  of,  601 
Uterus,  extirpation  of,  696 
Uvula,  elongation  of,  467 
U-rolitis,  467 


Vagixa,  diseases  of,  689 

—  tiitula  of,  690 

—  foreign  bodies  in,  381 

—  injin-ies  of,  381 

—  niall'ormations  of,  691 

—  tumours  of,  689 

—  wounds  of,  381 
Vaginal  lithotoinv,  629 
Vaginitis,  689 
Varicocele,  675 
Varicose  aneurism,  187 

—  ulcer,  32,  295 

—  veins,  293 
Varix,  aneurismal,  187 
Vascular  tumour  of  urethra,  658 
Vault  of  skull,  fracture  of,  317 
Veins,  diseases  of,  289 

—  entrance  of  air  in,  189 

—  injuries  of,  188 

—  rupture  of,  188 

—  varicose,  293 

—  wounds  of,  1 88 
Venereal  disease,  46,  6()6 

—  sore,  6()() 
Ventral  hernia,  580 
Verruca,  306 

Vcsico-intcstinal  lislula,  611 

—  -vaginal  lislula,  (>90 
Villous  growl  lis,  6/ 

—  of  l)ladder,  614 

—  of  lai  ynx,  505 

—  of  rectiun,  592 
Volvulus,  533 
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Vulva,  diseases  of,  687 

—  injuries  of,  381 

—  pruritus  of,  G88 
V  itis,  G87 


Wallertan  degeneration,  189 

Wardrop's  operation  for  aneurism, 
270,  275 

"Warren's  operation,  552 

Warts,  306 

—    venereal,  306 

"Wens,  63 

"Wire-twister,  470 

"Whcelliouse's  operation,  652 

"Wliitehead's    operation    for  re- 
moval of  tongue,  465 

"Whitlow,  251 

"Wood's  operation  for  lieniia,  552 


"Wound  diphtheria,  140 
Wounds,  closure  of,  06 

—  constitutional  treatment  of, 
99 

—  contused,  101 

—  drainage  of,  95 

—  open,  88 

—  poisoned,  102 

—  prevention  of  putrefaction 

in,  98 

—  punctured,  102 

—  repair  of,  88 

—  subcutaneous,  104 

—  treatment  of,  94 

—  varieties  of,  101 
Wrist,  amputation  of,  724 

—  dislocation  of,  398 

—  excision  of,  246 
Wryneck,  709 
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Organic  Chemistry  (being  Vol.  II.  of  the  Thirteenth  Edition  of 
Fownes'  Manual  of  Chemistry).    Edited  by  A.  TiLPEN, 

D.Sc,  E.K.S.    With  Engravings.   Crown  Svo,  10s. 


CHILDREN,  DISEASES  OF. 
DAY. — A  Manual  of  the  Diseases  of  Children. 

By  William  H.  Day,  il.D.,  Physician  to  the  Samaritan  Hospital  for 
AVomen  and  Children.    Second  Edition.    Crown  Svo,  12s.  Bd. 

ELLIS. — A  Practical  Manual  of  the  Diseases 

of  Children.  By  Edward  Ellis,  M.D.,  late  Senior  Pliysician  to  the 
Victoria  Hospital  for  Sick  Children.  With  a  Formulary.  Fifth 
Edition.    Crown  Svo,  10s. 

GOOD  HART. —The.  Student's  Guide  to  Diseases 

of  Children.  By  James  F.  Goodhart,  M.D.,  F.U.C.P.,  Physician  to 
Guy's  Hospital;  Pliysician  to  the  Evelina  Hospital  for  Siclv  Children. 
Second  Edition.    Fcap.  Svo.  10s.  (id. 

SMITH. — On  the  Wasting  Diseases  of  Infants 

and  Children.  By  Eustace  Smith,  M.D.,  F.R.C.P.,  Pliysician  to 
H.ll.  the  King  of  tlie  Belgians,  and  to  the  East  London  Hospital 
for  Children.    F^ourth  Edition.    Post  Svo,  Ss.  Cd. 

By  the  same  Author. 

A  Practical  Treatise  on  Disease  in  Chil- 
dren.  Svu.  223. 

Also, 

Clinical   Studies  of   Disease  in  Children. 

Second  Edition. ,  Post  Svo,  7s.  Cd. 

.STZ-^/iVy!/'/?.— Compendium  of  Children's  Dis- 
eases; a  Ilandliook  for  I'liictitioners  and  Students.  By  JoHANN 
STKINER,  JI.D.  Trau.slatcd  by  LAWsoN  Tait,  F.R.C.S.,  Surgeon  to  the 
I'.inningham  Hospital  for  Women,  &c.   Svo,  12s.  Cd. 


n,  NEW  BURLINGTON  STREET. 


J.  4*  A.  ChurchiWs  Medical  Ohm  Boohs. 


DENTISTRY. 

G0RGAS.  —  T)&nt3i\   Medicine:     a    Manual  of 

Dental  Materia  Sledica  and  Therapeutics,  for  Practitioners  and 
Students.  By  Ferdinand  J.  S.  Gorgas,  A.il.,  M.D.,  D.D.S.,  Professor 
of  Dentistry  in  the  University  of  Maryland;  Editor  of  "  Haniss 
Principles  and  Practice  of  Dentistiy,"  &c.    Royal  Svo,  14s. 

HARRIS.  —  The    Principles    and  Practice  of 

Dentistry ;  including  Anatomy,  Pliysiology,  Pathology,  Therapeutics, 
Dental  Surgery,  and  Mechanism.  By  Chapix  A.  Harris,  il.D.,  D.D.S. 
Eleventh  Edition,  revised  and  edited  by  Ferdinand  J.  S.  Gorgas, 
A.M.,  M.D..  D.D.S.    With  750  Illustrations.   Svo,  31s.  6d. 

SEWILL.^The    Student's    Guide    to  Dental 

Anatomy  and  Sm-gery.  By  Henuy  E.  Sewill,  M.E.C.S.,  L.D.S.,  late 
Dental  Surgeon  to  the  West  London  Hospital.  Second  Edition. 
With  78  Engravings.    Fcap.  Svo,  5s.  6d. 

,SrOC7^iJi\^.— Elements  of  Dental  Materia  Medica 

and  Therapeutics,  with  Pharmacopceia.  Py  James  Stocken,  L.D.S.E.C.S., 
late  Lecturer  on  Dental  Materia  iledica  and  Therapeutics  and  Dental 
Surgeon  to  the  National  Dental  Hospital;  assisted  V)y  Thomas  Gaddes, 
L.D.S.  Eng.  and  Edin.    Tlurd  Edition.    Fcap.  Svo,  7s.  6(1. 

TOMES  (C.  S.).— Manual  of  Dental  Anatomy, 

Human  and  Comparative.  By  Chakles  S.  Tomes,  M.A.,  F.K.S. 
Second  Edition.    With  191  EngTaviiigs.    Crown  Svo,  12s.  6d. 

TOMES  {J.  and  C.  S.).—A   System  of  Dental 

Surgery.  By  Sir  John  Tomes,  F.E.S.,  and  Charles  S.  Tomes,  M.A.. 
M  E  C  S  FES  ■  late  Lecturer  on  Anatomy  and  Physiolog)-  to  the 
Dental  Hospital  of  London.  Third  Edition.  With  202  Engrarings. 
Crown  Svo,  15s. 


EAR,  DISEASES  OF. 
BURNETT.— The  Ear:  its  Anatomy,  Physio- 

lo"}'    and  Diseases.    A  Practical  Treatise  for  the  Tsc  of  Jledical 
Students  and  Practitioners.   By  Charles  II.  Burnett,  M-D;- 
Surgeon  to  the  Presbyterian  Hospital,  Pliiladelphia.    Second  Edition. 
With  107  Engravings.    Svo,  ISs. 

DALBY.— On  Diseases  and  Injuries  of  the  Ear. 

By  SIR  William  B.  Daluy,  F.E.C.S.,  Aural  surgeon  to.  and  Lecturer 
on  Aural  Surgery  at,  St.  Georges  Hosi>ital.  Third  Edition.  \MtU 
Engravings.    C:rowu  Svo.  7s.  Gd.   
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EAR,  DISEASES  OT— continued. 
JONES  Practitioner's  Handbook  of  Diseases 

of  the  Em-  and  Naso-Pharynx.   By  H.  Macnaughton  Jones,  M.D 
M  Ch  •  Examiner,  and  late  Professor  in  tlie  Queen's  University  ;  and 
Sum-eon  to  the  Cork  Ophthalmic  and  Aural  Hospital.   Third  Edition 
of  °  Aural  Surgery."    With  128  Engravings,  and  -2  Coloured  Plates 
(16  Figures).    Eoyal  8vo,  6s. 

By  the  same  Author. 

Atlas  of  the  Diseases  of  the  Membrana 

Tynipani.    In  Coloured  Plates,  containing  59  Figures.    With  Ex- 
planatory Text.   Crown  4to,  21s. 

FORENSIC  MEDICINE. 

ABERCROMBIE.  —  The     Student's    Guide  to 

Medical  Jurisprudence.  By  John  Abercrombie,  M.D.,  F.Pv.C.P., 
Senior  Assistant  to,  and  Lectui-er  on  Forensic  Medicine  at.  Charing 
Cross  Hospital.    Fcap  8vo,  7s.  6d. 

OGSTON. — Lectures  on  Medical  Jurisprudence. 

By  Francis  Ogston,  M.D.,  late  Professor  of  Medical  Jurisprudence 
and  Meelical  Logic  in  the  University  of  Aberdeen.  Edited  by  FRANCIS 
Ogston,  Jun.,  JI.D.,  late  Lecturer  on  Practical  Toxicology  in  the 
University  of  Aberdeen.    AVitli  12  Plates.    8vo,  ISs. 

TAYLOR. — The    Principles    and    Practice  of 

Medical  Jurisprudence.  By  ALFRED  S.  Taylor,  M.D.,  F.E..S. 
Third  Edition,  revised  by  Thomas  Stevenson,  M.D.,  F.It.C.P.,  Lec- 
turer on  Chemistry  and  Medical  Jurisprudence  at  Guy's  Hospital  ; 
Examiner  in  Chemistry  at  the  Royal  College  of  Physicians ;  Official 
Analyst  to  tlie  Home  Office.  With  188  Engravings.  2  Vols.  8vo,  31s.  6d. 
By  the  same  Author. 

A    Manual    of    Medical  Jurisprudence. 

Eleventli  Edition,  revised  liyTiioMAS  Stevenson,  JI.D.,  F.R.C.P. 
With  5ii  Engravings.    Crown  8vo,  14s. 

ALSO, 

On  Poisons,  in  relation  to  Medical  Juris- 
prudence and  Medicine.  Tliird  Edition.  Witli  104  Engraving.s. 
Crown  8vo,  ICs. 

riDY  AND    WOODMAN.— A    Handy-Book  of 

Forensic  Medicine  and  Toxicology.  By  C.  JlEVMOTT  TlDV,  M.H.  ;  and 
W.  Batuurst  Woodman,  M.D.,  F.R.C.P.  With  8  Lithographic  Plates 
and  116  Wood  Engravings.    8vo,  31s.  6d. 
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HYGIENE. 

PARKES.  —  A   Manual  of  Practical  Hygiene. 

By  EDMUND  A.  Pahkes,  M.D.,  F.R.S.  Sixth  Edition  by  F.  DeChaumost, 
M.D.,  F.R.S.,  Professor  of  ililitary  Hygiene  in  the  Army  Medicil 
School.   With  9  Plates  anil  103  Engravings.   8vo,  18s. 

WILSON— A  Handbook  of  Hygiene  and  Sani- 
tary Science.  By  George  Wilson,  M.A.,  M.D.,  F.E.S.E.,  Medical 
officer  of  Health  for  Mid  Warwiclvshire.  Sixth  Edition.  With  En- 
gravings.   Crown  Svo,  10s.  6d. 

MATERIA  MEDICA  AND  THERAPEUTICS. 

BINZ  AND  SPARKS.— The  Elements  of  Thera- 

jientics;  a  Clinical  Gnide  to  the  Action  of  iledicines.  By  C. 
BiNZ  AID.,  Professor  of  Pharmacology  in  the  University  of  Bonn. 
Translated  and  Edited  with  Additions,  in  conformity  with  the  Bntish 
and  American  Pharmacopoeias,  by  Edwaed  I.  SpaUKS,  il.A.,  M.B., 
F.E..C.P.  Lond.    Crown  Svo,  8s.  6d. 

LESCHER.— Recent   Materia   Medica.  Notes 

on  their  Origin  and  Therapeutics.  By  F.  HAUWOOD  LESCHER,  F.C.S., 
Pereira  Medallist.    Second  Edition.    Svo,  2s.  (id. 

OWEN— A  Manual  of  Materia  Medica;  in- 
corporating the  Anthors  "Taldes  of  Materia  Medica."  By  Isamb.^RD 
OWEN  MD  F.Pv.C.P.,  Lecturer  on  Materia  Jledica  and  Therapeutics 
to  St.  George's  Hospital.    Second  Edition.    Crown  Svo,  6s.  (3d. 

ROYLE  AND  IIARLEY.—A  Manual  of  Materia 

Medica  and  Therapeutics.    By  .T.  FORBES  ROYLE  f -K^;' 

JOHN  HARLEY,  M.D.,  F.R.C.P.,  Physician  to,  and  .Toint  Lecturer  on 
Cli^iLl  Medicine  at,  St.  Thomas's  Hospital.  Sixth  Edition,  uichuling 
addition  and  alterations  in  the  B.P.  ISS.x  With  139  Engravings. 
Crown  Svo,  15s. 

SOUTH ALL.-The  Organic  Materia  Medica  of 

the  British  Pharmacopa-ia,  Systematically  -Arranged.  By  \S  .  soUTIi  aI.l, 
F.L.S.    Fourth  Edition.    Crown  Svo,  Ss. 

THOROWCrOOD.  -  The     Student's     Guide  to 

Materia  Mc.lica  and  Therapeutics.    By  JOHN  C. 

KRC.l'.,  Lecturer  on  Materia  Medica  at  the  Middlesex  Hospital. 

Second  Edition.   With  Engravings.    Fcap.  Svo,  is.   
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MATERIA  MEDICA  AND  THERAPEUTICS- 

continui'd. 

WARING— A  Manual  of  Practical  Therapeu- 
tics. By  EDWARD  J.  WARING,  CLE.,  M.D.,  F.E.C.P.  Fourth  Eaition, 
revised  by  the  Author  aud  Dudley  W.  Buxton,  M.D.,  M.I..C.r, 
Crown  Svo,  14s. 

MEDICINE. 

.BARCLAY.— A  Manual  of  Medical  Diagnosis. 

By  4..  Whvte  BARCLAY,  M.D.,  F.R.C.r.,  late  Physician  to,  and 
Lecturer  on  Medicine  at,  St.  George's  Hospital.  Tliird  Edition.  Fcap. 
Svo,  10s.  6d. 

■CHARTERIS.— The    Student's    Guide    to  the 

Practice  of  Medicine.  By  MATTHEW  CHARTERIS,  M.D.,  Professor  of 
Therapeutics  and  ilateria  Medica,  University  of  Glasgow  ;  Physician 
to  the  Eoyal  Inflnnary.  With  Engravings  on  Copper  and  Wood. 
Fourth  Edition.    Fcap.  Svo,  9s. 

I'AGGE.— The  Principles  and  Practice  of  Medi- 
cine. By  the  late  C.  Hilton  Fagge,  M.D.,  F.R.C.P.,  Edited  by  P.  H. 
PYE-Smtth,  M.D.,  F.E.C.P.,  Physician  to,  and  Lecturer  on  Medicine 
at,  Guy's  Hospital.    2  Vols.    Svo.    Cloth,  36s.  ;  half  Persian,  42s. 

FENWICK.— The  Student's  Guide  to  Medical 

Diagnosis.  By  Samuel  Fenwick,  M.D.,  F.K..C.P.,  Physician  to  the 
London  Hospital.   Sixth  Edition.  With  114  Engravings.  Fcap.  Svo,  7s. 

By  the  same  Author. 

The  Student's  Outlines  of  Medical  Treat- 
ment.  Second  Edition.    Fcap.  Svo,  7s. 

WARNER.— The   Student's   Guide  to  Clinical 

Medicine  and  Case-Taking.  By  Francis  Warner,  M.U.,  F.E,.C.I'., 
Pliysician  to  the  London  Hospital.    Second  Edition.    Fcap.  Svo,  6s. 

WEST. — How  to  Examine  the  Chest :  being  a 

Practical  Guide  for  the  Use  of  Students.  I'.y  Samuel  West,  M.D., 
F.R.C.P.,  Pliysician  to  the  City  of  London  Hospital  for  Diseases  of 
the  Chest,  Ac.    With  42  Engravings.    Fcap.  Svo,  5s. 

WHITTAKER.—Student's  Primer  on  the  Urine. 

By  .1.  Travis  WhittAKER,  M.Ti.,  Clinical  Denicnistrator  at  the  Royal 
Infirmary,  Gla.sgow.  Witli  Hlustration.s,  and  10  Plates  etched  on 
Copper.    Post  Svo,  4s.  Od. 
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MIDWIFERY. 

BARNES. — Lectures  on  Obstetric  Operations, 

including  the  Treatment  of  Hfemorrhase,  and  forming  a  Guide  to  the 
Manasement  of  Difficult  Labour.  By  ROBEiiT  TtAUNES,  M.D.,  F.E.C.P., 
Consulting  Obstetric  Physician  to  St.  George's  Hospital.  Fourth 
(and  clieaper)  Edition.    With  121  Engravings.    8vo,  12s.  6d. 

BURTON.— Handbook  of  Midwifery  for  Mid- 
wives.  By  John  E.  Burton,  M.R.C.S.,  L.Pv.C.P.,  Sm-geon  to  the 
Liverpool  Hospital  for  Women.  Second  Edition.  With  Engrav- 
ings.   Fcap  8vo,  6s. 

GALABIN.—A  Manual  of  Midwifery.    By  Alfred 

Lewis  Galabin,  M.A.,  xNI.D.,  F.E,.C.P.,  Obstetric  Physician  and 
Lecturer  on  Midwifery,  &c.,  to  Guy's  Hospital,  Examiner  in  ilid^ 
wifery  to  the  Conjoint  Examining  Board  for  England.  With  22i 
Engravings,    Crown  8vo,  15s, 

RAMSBOTIIAM.— The  Principles  and  Practice 

of  Obstetric  Medicine  and  Surgery.  By  Fkancis  H.  Rajisbotham,  M.D., 
formerly  Obstetric  Physician  to  the  London  Hospital.  Fifth  Edition. 
With  120  Plates,  forming  one  thick  handsome  volume.    Svo,  22s. 

REYNOLDS.  — TSfotes  on  Midwifery:  specially 

designed  to  assist  the  Student  in  preparing  for  Examination.  By  J.  J- 
Reynolds,  L.R.C.P.,  M.R.C.S.  Second  Edition.  With  15  Engi-avings. 
I'cap.  Svo,  4s. 

ROBERTS.— The  Student's  Guide  to  the  Practice 

of  Midwifery.  By  D.  LLOYD  Roberts,  M.D.,  F.R.C.P.,  Lecturer  on 
Clinical  Jlidwifery  and  Diseases  of  Women  at  Owen's  College,  Phy- 
sician to  St.  Jlary's  Hospital,  JIanchestcr.  Third  Edition.  itU  2 
Coloured  Plates  and  127  Engravings.    Fcap.  Svo,  Ts.  Gd. 

SOHROEDER.— A  Manual  of  Midwifery;  includ- 
ing the  Patliology  of  Pregnancy  and  the  Puerperal  State.  By  Karl 
.SCHR0EDEU,M.D.,  Professor  of  Jlidwifery  in  tlic  University  of  Erlangen. 
Translated  by  C,  U.  CARTER,  JI.D.    With  Engravings.  Svo,  12s.  Cd. 

6' ir^riV/^,— Obstetric  Aphorisms  for  the  Use  of 

students  commencing  Midwifery  Practice.  By  Joseph  G.  SwaTSE, 
M.D.,  Lecturer  on  .Mi.lwifery  at  the  Bristol  School  of  Medicmc. 
Eighth  Edition.    With  Engravings.    Fcap.  Svo,  3s.  Cd. 
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MICROSCOPY. 

CARPENTER. — The  Microscope  and  its  Revela- 
tions. By  WiLLTAJi  B.  CAUPENTEK,  O.B.,  M.D.,  F.K.S.  Sixth  Edition. 
Witli  about  600  Engravings.    Crown  Svo,  lOs. 

LEE.  —  The   Microtomist's   Vade-Mecum  ;  a 

Handbook  of  the  Methods  of  Microst-opic  Anatomy.  By  ARTHUR 
EOLLUS  Lee.   Crown  Svo,  8s.  (5d. 

il/.^i?,S'i/.  —  Microscopical    Section-Cutting:  a 

Practical  Guide  to  tlie  Preparation  and  Mounting  of  Sections  for  tlie- 
.Microscope.  By  Dr.  Sylvester  Marsh.  Second  Edition.  With 
17  Engravings.    Fcap.  Svo,  3s.  6d. 

MARTIN.— A  Manual  of  Microscopic  Mounting. 

By  J.  H.  Martin.  Second  Edition.  WitliPUites  and  Wood  Engravings. 
Svo,  7s.  6d. 


OPHTHALMOLOGY. 

HARTRIDGE.— The  Refraction  of  the  Eye.  By 

CaiSTAVCS  Hartkidge,  F.R.C.S.,  Assistant  Surgeon  to  tlie  Royal 
Westminster  Ophthalmic  Hospital.  Second  Edition.  With  94  Illus- 
trations, Test  Types,  &c.    Crown  Svo,  5s.  Od. 

HIGGENS.— Hints  on  Ophthalmic  Out-Patient 

Practice.  By  Charles  Higoens,  F.R.C.S.,  Ophthalmic  Surgeon  to, 
and  Lecture  on  Ophthalmology  at,  Guy's  Hospital.  Third  Edition. 
Fcap.  Svo,  3s. 

MACNAMARA.—A  Manual  of  the  Diseases  of 

the  Eye.  By  CHARLES  MACN AMAUA,  F.R.C.S.,  Surgeon  to,  and  Lecturer 
on  Surgery  at,  the  Westminster  Hospital.  Fourth  Edition.  With 
4  Coloured  Plates  and  (jO  Engravings.    Crown  Svo,  10s.  (id. 

NETTLESHIP.^The  Student's  Guide  to  Diseases 

of  the  Eye.  By  Euward  Nettleshii',  F.ll.C.S.,  Ophlhalmic  Surgeon 
to,  and  Lecturer  on  Ophthalmic  Surgery  at,  St.  Thomas's  Hospital. 
Fourth  Edition.  With  104  Engravings,  and  a  Set  of  Coloured  Papers 
iUnstrating  Colour-olindncss.    Fcap.  Svo,  7s.  (id. 

rOLLOCK.—The    Normal    and  Pathological 

Histology  of  the  Human  Eye  and  Eyelids.  Ity  V.  Fi;ei>.  Pollock, 
JI.U.,  F.R.C.S.E.,  and  F.R.S.E.,  Surgeon  for  Diseases  of  the  Eye, 
Andor.son's  College  Dispensary,  Glasgow.  With  100  Plates,  coutaining 
2.30  Oi'iginal  Drawings  by  the  Author,  Litluigraplicd  in  black  anil 
colours.    Crown  Svo,  15s. 
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OPHTH  ALMOLO  QcY— continued. 
WOLFE. — On  Diseases  and  Injuries  of  the  Eye  : 

a  Course  of  Systematic  and  Clinical  Lectures  to  Students  and  iledical 
Practitioners.  By  J.  11.  Wolfe,  M.D.,  F.R.C.S.E.,  Senior  Surgeon  to 
the  Glasgow  Ophtlialmiclustitution,  Lecturer  on  Ophtlialmic  Medicine 
and  Surgery  in  Anderson's  College.  With  10  Coloured  Plates,  and  120 
Wood  Engravings,  8vo,  21s. 


PATHOLOGY. 

JONES  AND  SIEVEKING.—A  Manual  of  Patho- 
logical Anatomy.  By  C.  Handfield  Jones,  il.B.,  F.R.S.,  and  Edwakd 
H.  SIEVEKING  il.D.,  F.E..C.P.  Second  Edition.  Edited,  with  consider- 
able enlargement,  by  J.  F.  PAYNE,  5I.B.,  Assistant-Physician  and 
Lecturer  on  General  Pathology  at  St.  Tliomas  s  Hospital.  With  10.=) 
Engi'avings.    Crown  Svo,  16s. 

LAN  CERE  AUX.— Atlas  of  Pathological  Ana- 
tomy. By  Dr.  Lanceueau.x.  Translated  by  W.  S.  Gkeenfield,  M.D., 
Professor  of  Pathology  in  the  University  of  Edinburgh.  With 
70  Coloured  Plates.    Imperial  Svo,  £5  5s. 

SUTTON.  —  An     Introduction     to  General 

Patliology.  By  John  Bland  Sutton,  F.K.C.S.,  Sir  E.  Wilsun 
Lecturer  on  Pathology,  E..C.S.  ;  Assistant  Surgeon  to,  and  Lecturer  on 
Anatomy  at,  Jliddlesex  Hospital.    Witli  140  Engravings.   Svo,  lis. 

VIRCHOW.  —  Post-Mortem    Examinations:  a 

Description  and  E.\planation  of  the  Jletliod  of  Performing  tliem, 
with  especial  reference  to  iledico-Legal  Practice.  By  Professor 
RddolI'II  Viechow,  Berlin  Charite  Hospital.  Translated  by  Dr.  T.  B. 
Smith.    Second  Edition,  with  4  Plates.    Fcap.  Svo,  3s.  6d. 


PHYSICS. 

DRAPER.— A  Text  Book  of  Medical  Physics, 

for  the  use  of  Students  and  Practitioners  of  Medicine  By  John  C. 
Drai'EU,  M.D.,  LL.D.,  Professor  of  Chemistry  and  Physics  in  tlie 
University  of  New  York.   With  377  Engravings.   Svo,  ISs. 
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